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HOW TO USE THIS SOIL SURVEY REPORT 


HIS SOIL SURVEY of the Judith Basin Area con- 

tains information that can be applied in managing 
farms, ranches, and woodlands; in selecting sites for roads, 
ponds, buildings, or other structures; and in appraising 
the value of tracts of land for agriculture, industry, or 
recreation. 


Identifying the Soils 


All the soils of the Judith Basin Area are shown on the 
detailed map at the back of this report. This map has 
many sheets made from aerial photographs. Each sheet 
is numbered to correspond with numbers shown on the 
Index to Map Sheets. This index helps to locate an area 
quickly on the detailed map. 

On each sheet of the detailed map, soil boundaries are 
outlined and are identified by symbols. All areas marked 
with the same symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough reom; other- 
wise, it is outside and a pointer shows where the symbol 
belongs. 


Finding and Recording Information 


Use the “Guide to Mapping Units” to find information 
in the report. This guide lists all the soils of the Judith 
Basin Area in alphabetic order by map symbol. It shows 
the page where each soil is described, and also the page for 
the capability unit, range site, and windbreak suitabilit: 
group in which the soil has been placed. 

A. good way to learn about the soils on a farm or other 
tract, and their capabilities is first to list the symbols 
shown on the soil map for the tract, and then to refer to 
the “Guide” for the names of the soils and the groups in 
which each soil has been placed. Read about the soils in 
the pages given in the “Guide.” Colored sketch maps can 
be prepared to record decisions made after the parts of the 
report designated on the “Guide” have been studied. 
Trace the boundaries of the soils on transparent paper or 
plastic laid over the detailed soil map. Then color the 
soil areas to show their degree of limitation when used for 
crops, pasture, trees, septic tanks, parks, playgrounds, or 
many other purposes. Green, for example, can indicate 
soils with slght limitations; yellow, moderate; and red, 
severe. 


Cover picture: 


Farmers and those who work with farmers can learn 
about the use of the soils for agriculture mainly in the 
descriptions of the soils and in the discussions of the capa- 
bility units. 

Foresters and others interested in woodland can refer to 
the subsection “Use of Soils as Woodland and in Wind- 
breaks.” In that subsection the soils of the Judith Basin 
Area are placed in groups according to their suitability 
for trees, and management of each group is discussed. 

Game managers, sportsmen, and others concerned with 
wildlife will find information about the main kinds of 
wildlife and their food and cover in the subsection “Wild- 
lite Management.” 

Ranchers and others interested in range will find, in the 
subsection “Use and Management. of Soils for Range,” 
that the soils of this survey area are grouped according to 
their suitability for range, and that the management of 
each group is discussed. 

Engineers and builders will find, in the subsection “En- 
gineering Uses of Soils,” tables that give engineering de- 
scriptions of the soils of the survey area; that name the 
soil features affecting engineering practices and structures; 
and that rate the soils according to their suitability for 
several kinds of engineering work. 

Scientists and others whe are interested can read about. 
how the soils were formed and how they are classified in 
the section “Formation and Classification of Soils.” 

Students, teachers, and others will find information 
about soils and their management in various parts of the 
report, depending on their particular interest. 

Newcomers in the Judith Basin Area may be especially 
interested in the section “General Soil Map,” where broad 
patterns of soils are described. They may also be inter- 
ested in the section “General Nature of the Survey Area,” 
which gives additional information about. the survey area. 

ak ak co . 

This survey is the cooperative work of the Soil Conser- 
vation Service and the Forest Service, United States De- 
partment of Agriculture, with the Montana Agricultural 
Experiment Station. Fieldwork was completed in 1959. 
Unless otherwise indicated, all statements in this report 
refer to conditions in the Judith Basin Area at the time 
the survey was in progress. 


The agriculture of the Judith Basin Area 


is based mostly on grain and livestock. (Photograph 


courtesy of Calder’s Exclusive Aerial Murals, Lewistown, 
Mont.) 
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SOIL SURVEY OF JUDITH BASIN AREA, MONTANA 


BY E. K. HOGAN, J. L. PARKER, AND VAN K. HADERLIE, SOIL SCIENTISTS, SOIL CONSERVATION SERVICE, AND 
R. C. MeCONNELL AND W. W. JANSSEN, SOIL SCIENTISTS, FOREST SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE MONTANA AGRICULTURAL 
EXPERIMENT STATION 


HE JUDITH BASIN AREA, or the area covered 

by this soil survey, consists of Judith Basin County 
except that part within the Lewis and Clark National 
Forest in the southwestern part of the county (fig. 1). 
The survey area amounts to 897,980 acres, or about 1,403 
square miles. One-third of this area is cropland, and the 
rest is rangeland or woodland. Wheat is the main crop, 
but livestock is also important. 

Farmers and ranchers organized the Judith Basin Coun- 
ty Soil Conservation District in 1948. The District helps 
farmers and ranchers get technical assistance in soil and 
water conservation from the United States Department 
of Agriculture. This soil survey is a part of that 
assistance. 


*, . 
‘State Agrioulrued! Reparimest Seatton 


Figure 1.—Location of Judith Basin Area in Montana. 


How Soils Are Mapped and Classified 


Soil scientists made this survey to learn what kinds of 
soils are in the Judith Basin Area, where they are located, 
and. how they can be used. 

They went into the survey area knowing they likely 
would find many soils they had already seen, and perhaps 
some they had not. As they traveled over the survey area, 
they observed steepness, length, and shape of slopes; size 
and speed of streams; kinds of native plants or crops; 
kinds of rock; and many facts about the soils. They dug 
many holes to expose soil profiles. A profile is the se- 
quence of natural Jayers, or horizons, in a soil; it extends 


from the surface down into the parent material that has 
not been changed much by leaching or by roots of plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. To use this report efficiently, it is 
necessary to know the kinds of groupings most used in a 
local soil classification. 

Soils that have profiles almost alike make up a soil series. 
Except for different texture in the surface layer, the major 
horizons of all the soils of one series are similar in thick- 
ness, arrangement, and other important characteristics. 
Each soil series is named for a town or other geographic 
feature near the place where a soil of that series was first 
observed and mapped. Danvers and Twin Creek, for ex- 
ample, are the names of two soil series. All the soils in the 
United States having the same series name are essentially 
alike in those characteristics that affect their behavior in 
the natural, untouched landscape. Soils of one series can 
differ somewhat in texture of the surface soil and in slope, 
stoniness, or some other characteristics that affect use of 
the soils by man. 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in tex- 
ture, separations called soil types are made. Within a 
series, all the soils having a surface layer of the same 
texture belong to one soil type. Twin Creek loam and 
Twin Creek clay loam are two soil types in the Twin 
Creek series. The difference in texture of their surface 
layers is apparent from their names. 

Some soil types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not Fe made if they were shown on the soil map 
as one unit. Such soil types are divided into phases, The 
name of a soil phase indicates a feature that affects man- 
agement. For example, Twin Creek loam, 2 to 4 percent 
slopes, is one of several phases of Twin Creek loam, a soil 
type in this survey area that ‘has a slope range of 2 to 15 
percent. : 

After a guide for classifying and naming the soils had 
been. worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show woodland, buildings, field borders, trees, and 
other details that, help in drawing boundaries accurately. 
The soil map in the back of this report was prepared from 
the aerial photographs. 
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The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
management of farms and fields, a mapping mnit is nearly 
equivalent to a soil type or a phase of a soil type. It is 
not exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of some 
other kind that have been seen within an area that is 
dominantly of a recognized soil type or soil phase. 

Tn. preparing gome detailed maps, soil scientists have a 
problem of delineating areas where different kinds of soils 
are so intricately mixed, and so small in size, that it is not 
practical to show them separately on the map. Therefore, 
they show this mixture of soils as one mapping unit and 
call it a soil complex. Ordinarily, a soil complex is named 
for the major kinds of soil in it, for example, Sapphire- 
Cheadle complex. Two or more recognized soils that ave 
not regularly associated geographically may be mapped 
together as an undifferentiated soil group, if the landscape 
is such that separating them is impractical, Such a group 
in this survey area is Judith and Raynesford stony Joams. 
Also, on most soil maps, areas are shown that are so rocky, 
so shallow, or so frequently worked by wind and water 
that they scarcely can be called soils. These areas are 
shown. on the soil map like other mapping units, but they 
are given descriptive names, such as Loamy alluvial land 
ov Wet, land, and are called land types rather than soils. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops wnder defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are esti- 
mated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
anc their laboratory data. and yield data have been as- 
sembled. The mass of detailed information then needs to 
be organized in such a way that it is readily useful to 
different groups of readers, among them farmers, ranchers, 
managers of woodland, engineers, and homeowners. 
Grouping soils that are similar in suitability for each 
specified use is the method of organization commonly used 
‘im the soil survey reports. On the basis of the yield and 
practice tables and other data, the soil scientists set up trial 
groups. They test these groups by further study and by 
consultation with farmers, agronomists, engineers, and 
others; then they adjust the groups according to the re- 
sults of their studies and consultation. Thus, the groups 
that are finally evolved reflect up-to-date knowledge of the 
soils and their behavior under present methods of use and 
management. 


General Soil Map 


After study of the soils in a locality and the way they 
are arranged, it is possible to make a general map that 
shows several main patterns of soils called soil associa- 
tions. Such a map is the general soil map in the back of 
this report. Each association, as a rule, contains a few 
major soils and several minor soils, in a-pattern that is 
characteristic although not strictly uniform. 


The soils within any one association are likely to differ 
from each other in some or in many properties; for ex- 
ample, slope, depth, stoniness, or natural drainage. ‘Thus, 
the general soil map shows, not the kind of soil at any 
particular place, but patterns of soils in each of which 
there are several different kinds of soils. 

Each. soil association is named for the major goil series 
in. it, but as alveady noted, soils of other series may also 
be present. ‘The major soils of one association may also be 
present in another association, but in a different pattern. 

The general map showing patterns of soils is useful to 
people who want a general idea of the soils, who want 
to compare different parts of a county, or who want to 
know the possible location of good-sized areas suitable for 
a certain kind of farming or other land use. 

Most, of the 14 soil associations in the survey area con- 
sist mainly of loamy soils. The soils in association 3 are 
loamy ancl occur on bottoms and low terraces, Soil asso- 
ciations 1, 2, and 4 are on high benches and consist of 
loamy, gravelly, and clayey soils. Soil associations 6, 7, 8, 
9, and 14 are on uplands and consist of soils that are gener- 
ally loamy but are clayey or channery in some places. 
Tn soil associations 10, 11, and 12 are loamy, forested, and 
grass-covered soils on mountain slopes. ‘The soils in as- 
sociation 13 are stony and nonstony Joams on foothills. 
In soil association 5 are shallow clays in rough, broken 
topography. Each of these soil associations is described 
in the folowing pages. 

1. Danvers-Judith association: Deep and moderately deep, loamy 
soils over very gravelly material on nearly level and gently 
sloping high benches 
This is the most. extensive soil association in the survey 

aren. It occupies the nearly level and gently sloping, 

noncontiguous high outwash benches in. the plains sec- 
tion of the survey area (fig. 2). At Moccasin, in this 
association, is a branch of the Montana Agricultural Fix- 
periment Station. The soils developed in alluvium under 

a dense cover of mid grasses and are dark colored and well 

drained. 

The Danvers soils, as a rule, occur in the more nearly 
Jevel areas and, have a. dark-colored surface layer 4 to 6 
inches thick, ‘Their subsoil is firm, grayish-brown heavy 
clay loam with blocky structure. It is underlain by light- 
colored, strongly calcareous clay loam that merges with 
very gravelly material at an average depth’ of about 30 
inches, 

The Judith soils generally occupy the gentle slopes and 
rises and the outer fringe areas of the benches. Immedi- 
ately beneath their dark-colored surface layer is a very 
light colored, strongly calcareous subsoil that merges with 
very gravelly material at a moderate depth. The Judith 
soils Jack the firm, grayish-brown subsoil that occurs in 
the Danvers soils. , 

The Danvers soils make up about 50 percent of the entire 
association, and the Judith soils, about 40 percent, but 
the proportion of these soils varies considerably in a few 
areas, . For example, the smal] areas between the High- 
wood Mountains and Arrow Creek are nearly 80 percent. 
Danvers soils, and the southwestern parts of most of the 
other areas are dominantly Judith soils that, to the north- 
east, grade to Danvers soils within short distances. To- 
ward the northeast, therefore, the proportion of Danvers 
soils generally increases. 


JUDITH BASIN AREA, MONTANA 3 
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Figure 2.—Typical pattern of soils in the Danvers-Judith association. 


Small areas of Winifred and Utica soils account for 
most of the remaining 10 percent of the association. The 
Utica soils are gravelly loams that occur on steep edges of 
benches and have a'thin surface layer. The Winitred soils 
occur on short foot slopes below the Utica soils and have 
a dark surface layer and a grayish-brown, blocky heavy 
clay loam subsoil, Shale underlies the Winifred soils at 
a depth of 2 to 4 feet. 

Most of this association is used to produce small grain, 
mostly wheat, Yields ordinarily are good. Winter wheat 
is more extensive ‘than spring wheat, and some barley is 
grown. Most of the wheat farms of the survey area are on 
this association, as well as parts of combination wheat and 
livestock vanches that extend from other associations. 
Small acreages are used for tame pasture and for hay. 
The growing season is too short for corn grown for grain 
to mature, but corn can be successfully grown for fodder 
and silage. Because rainfall is limited, conserving mois- 
ture and controlling wind erosion are the main problems. 
2. Winifred-Utica association: Deep and moderately deep clay 

loams over shale on rolling uplands and thin, very gravelly soils 

on steep edges of benches 

This association occupies rolling uplands that ave thinly 
mantled with alluvium. It is below and adjoining the 
high benches in the plains section of the survey area. 


Slopes range from moderate to steep. The soils in this 
association developed under a dense cover consisting 
mainly of mid grasses. 

The Winifred soils account for 50 percent of this as- 
sociation and are dominant, though the soils of several 
other series also occur, Winifred soils are in rolling areas 
below the steep crests of the benches, They have a dark 
surface layer and a grayish-brown, blocky subsoil. ‘The 
subsoil metges with the underlying shale at a depth of 2 
to 4 feet. 

The Utica soils are prominent in the landscape, for they 
occur on the steep crests of benches that border the rolling 
areas and, to a lesser extent, on steep remnants of benches 
within those areas, The Utica soils have a thin, dark sur- 
face layer and are very gravelly throughout. They 
amount to slightly more than 15 percent of the association, 

AJso in. the association are Promise, Pierre, and Danvers 
soils. The Promise soils—deep, granular clays on mod- 
evately steep slopes—occupy slightly less than 15 percent 
of the association. Pierre soils are steep and moderately 
steep and consist of granular clay that is moderately deep 
over shale. They amount to about 5 percent of the associa- 
tion. The Danvers soils have a dark-colored surface Jayer 
and a grayish-brown, blocky upper subsoil, Their light- 
colored, strongly calcareous lower subsoil merges, at a 
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depth of about 30 inches, with pebbles mixed with material 
finer than sand. Danvers soils make up about 5 percent 
of the association. 

The remaining 10 percent is made up of Savage, Absaro- 
kee, and Maginnis soils and soils that occur on gently slop- 
ing fans and have a thin or moderately thick claypan and 
barren, salty spots. The Savage soils occur on fans and 
terraces and have a dark surface layer and a moderately 
thick, grayish-brown subsoil that grades to deep, cal- 
careous material. The Absarokee soils and the Maginnis 
soils are on moderate to steep slopes, but the Absarokee 
soils are moderately deep, and the Maginnis soils are shal- 
low over stratified shale and sandstone. 

A large part of this association is too steep for cultiva- 
tion. About 50 percent is in native range and pasture, and 
the rest is used to produce small grain and hay. Crop 
yields are good on the Winifred, Promise, Danvers, and 
Savage soils. The association, therefore, is well suited to 
a grain-livestock type of agriculture. Farms and ranches 
range from about 660 to 3,800 acres in size, but the aver- 
age size is about 1,400 acres. Because much of this associa- 
tion is rough, sloping, and dissected by drains, the tillable 
fields are smaller than those on high benches in soil associa- 
tion 1. Rainfall is limited, but soils that are not too steep 
for cultivation are deep and have good capacity for storing 
moisture. In most areas that can be tilled, runoff is 
medium to moderately rapid. On cropland, therefore, 
the main problems of management are conserving moisture 
and controlling water and wind erosion. On rangeland 
the main problem is to keep or establish a cover of the most 
desirable and productive range plants. 


3. Savage-Straw-Gallatin association: Deep, well-drained to im- 
perfectly drained, loamy soils on nearly level and gently slop- 
ing bottoms and low terraces 
This association occupies the bottoms and terraces that 

range from 14 mile to 2 miles in width and occur along the 

major streams of the plains and lower foothills. The soils 
are mainly well-drained to imperfectly drained clay loams. 

The Savage soils typically have a dark-colored silty 
clay loam surface layer 4 to 6 inches thick. Their subsoil 
is firm, grayish-brown silty clay with prismatic and blocky 
structure. These soils typically occur in the outer parts of 
valleys. They make up about 40 percent of the associa- 
tion. 

The Straw soils ave similar to the Savage soils but have 
less clay in their subsoil. They occur on fans and on 
stream terraces and account for about 30 percent of the 
association. 

The Gallatin soils are imperfectly drained and occur in 
narrow areas that are commonly dissected by the channels 
of meandering streams. They have a thick, dark surface 
layer and a somewhat lighter colored subsoil. These soils 
are subject to overflow and have a water table 2 to 6 
feet below the surface. They account for about 10 percent 
of the association. 

Also in the association are the Twin Creek and the 
Judith soils. The Twin Creek soils are in the southern 
extremities of the association, where they occur on some 
of the fans and low terraces. They are deep and loamy 
and ‘dark reddish in color. These soils make up about 5 
percent of the association. The Judith soils occur on low 
terraces. They have a dark-colored surface layer and a 
light-colored, strongly calcareous subsoil that merges with 


very gravelly material at a moderate depth. They amount 
to about 5 percent of the association. 

The remaining 10 percent of this association consists of 
small areas of well-drained and poorly drained clays and 
clay loams. Figure 3 shows the relationship of the soils 
in this association as they occur in the vicinity of Hobson. 
on the terraces along the Judith River. 

Combination grain and livestock ranches are on this 
association and extend onto adjoining associations. About 
50 percent of the association is used for hay, and about 
10 percent for pasture; some of the hay and pasture is 
irrigated. The rest of the association is in native range. 
The size of the ranches ranges from about 600 to 2,000 
acres. The soils take in water rapidly and have good 
capacity for storing moisture except where they are under- 
lain by gravel at a moderate depth. The main manage- 
ment needs are conserving moisture and controlling wind 
erosion on the dryfarmed parts of the association and 
distributing water evenly and renovating hay stands pe- 
riodically on the irrigated parts. 


4, Judith-Ashuelot association: Gravelly loams moderately deep 
over very gravelly material or shallow over a lime-cemented 
hardpan; on nearly level and gently sloping high benches 
This association occupies an area of high benches that 

begins about 5 miles southwest of Hobson and covers about 

11,500 acres. The soils in this association are dark colored 

and well drained. They developed in gravelly loam allu- 

vium, underlain near the surface or at a moderate depth 
by very gravelly material. Their native vegetation con- 
sists of mid grasses. 

The Judith soils have a dark-colored gravelly loam sur- 
face layer underlain by light-colored, strongly calcareous 
gravelly loam that grades to very gravelly material at a 
moderate depth. These soils make up about 80 percent 
of the association. . 

The Ashuelot soils account for the remaining 20 percent 
of the association. ‘They occur in spots that cannot be pre- 
dicted by observing the topography. Their dark-colored 
surface Jayer averages about 4 inches in thickness and is 
underlain by light-colored, strongly calcareous gravelly 
loam that extends to a hardpan cemented with lime. The 
hardpan is at an average depth of about § inches. 

About 80 percent of this association ,is used for small 
grain and about 20 percent, for tame, pasture. The rest 
is in native range. The Judith soils produce moderate 
yields of small grain, but the Ashuelot soils are droughty 
and are further limited by cobbles and the cemented hard- 
pan, which damage machinery. One of the management 
needs is conserving moisture. Some of the cropland of 
this association probably should be seeded to grass. 


5. Lismas-Shale land association: Shallow clays and outcrops 

of shale on steep, rough, broken topography 

This soil association occupies the spectacular area that 
geologic erosion has carved out along Arrow Creek and the 
lower part of Surprise Creek. The area is locally called 
shale breaks. The creeks and their tributaries are deeply 
cut into the clay shale and into the Lismas clay, which is 
shallow over shale. Lismas clay occurs on the steep and 
very steep, rounded slopes and makes up 60 percent of the 
association, The shale crops out on very steep slopes and 
makes up about 20 percent. 

Other soils in the association include Pierre clay, Saline 
land, and small areas of soils on bottom Jands and uplands. 
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Figure 3.—Representative pattern of soils in the Savage-Straw-Gallatin association (lower half of figure). 


Pierre clay is moderately deep over shale clay and accounts 
for about 10 percent of the association. Saline land occurs 
on moderately steep slopes below the shale breaks and 
makes up about 5 percent of the association. Soils on 
bottom Jands and on uplands make up the remaining 5 
percent. 

The soils in this association take in water slowly and 
have rapid runoff. Generally, yields of forage are low. 
The association has no farmsteads, but it is grazed by live- 
stock belonging ‘to farmers and ranchers of adjoining 
soil associations. One of the problems of management is 
properly distributing grazing on the rough terrain. Some 
access trails have been constructed, and some springs have 
been developed. 


6. Absarokee-Maginnis association: Dark-colored clay loams that 


are moderately deep and channery clay loams that are shallow 
over hard shale and sandstone; on sloping to steep Uplands 
This soil association consists of moderately deep and 
shallow soils on gentle to steep slopes of the rolling uplands 
in the plains section. Its main area is north of the town of 
Geyser, and a smaller area is east and south of the town of 
Windham. ‘The total area of this association is about 
45,000 acres. ; : 


The Absarokee soils have a dark-colored clay loam sur- 
face layer about 4 inches thick. Their subsoil is firm, 
grayish-brown or dark grayish-brown clay with prismatic 
and blocky structure. These soils occur mainly on gentle 
to moderate slopes but partly on moderately steep slopes. 
They account for 40 percent of the association. 

Tho Maginnis soils lack the distinct, blocky subsoil of - 
the Absarokee soils and are shallow or very shallow to 
bedrock. They occur on the crest of ridges and on steep 
side slopes of drainageways. Maginnis soils amount to 
about 40 percent of the association. 

These major soils are free of lime. The Absarokee soils 
take in water readily to somewhat slowly and have good 
capacity for storing moisture. The shallow Maginnis soils 
are droughty and, because they are steep, have rapid 
runoff, 

Rhoades, Arvada, Savage, Danvers, and other soils are 
also in this association. The Rhoades and Arvada soils 
have a claypan and are underlain by bedrock. They occur 
together and make up about 5 percent of the association. 
The surface layer of the Rhoades soils is moderately thick, 
and that of the Arvada soils is thin. The Savage and 
Danvers soils together also make up about 5 percent of 
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the association. The Savage soils are on fans, and the 

Danvers soils are on remnants of benches. Both have a 

dark, moderately fine textured surface layer and a gray- 

ish-brown, blocky subsoil, but the Savage soils lack the 
gravel substratum of the Danvers soils. The remaining 

10 percent of the association is made up of soils that are 

largely nontillable because they are shallow or contain too 

many stones. 

Combination grain and livestock ranches occur on this 
association. About 70 percent is native range. About 25 
percent is cultivated, and about 5 percent is seeded to tame 
pasture. Most of the association is made up of ranches 
as large as 4,000 acres, but there are smaller ranches of 
about 640 acres. On the cropland, the main problem is 
conserving moisture and lessening erosion. On range, 
grazing should be properly clistributed so that the most 
productive kinds of grasses are kept or encouraged. 

7. Cheadle-Darret-Fergus association: Dark-colored, shallow, 
loamy soils over sandstone and reddish, moderately deep, loamy 
soils over shale; mainly on moderate to steep slopes in the 
uplands 
This soil association is north of the Little Belt Moun- 

tains on the upland parts of the lower foothills. It ex- 
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tends diagonally across the survey area in a northwest- 
southeast direction. Narrow valleys are included. Much 
of the association consists of shallow to moderately deep 
loams and clay loams on slopes ranging from moderate 
to very steep. Much of the soil material is reddish col- 
ored. This soil association has a total area of about 105,000 
acres, 

The Cheadle soils occur on ridges, crests, and steep slopes 
and are dark and generally stony or channery. These 
soils make up about 35 percent of the association. 

The Darret soils occur on moderately steep slopes and 
have a surface Jayer that is of dark-reddish color and 
about 4 inches thick. It is underlain by about 10 inches 
of dark reddish-gray to pale-ved material that has pris- 
matic and blocky structure. Some lime has accumulated 
in the lower part of the subsoil, which merges with inter- 
bedded shale and sandstone at a moderate depth. Darret 
soils amount to about 30 percent of the association, 

The Fergus soils are similar to the Darvet soils but are 
deeper to-bedrock. They occupy gentle to moderate slopes 
and occur in the valleys, as well as on the mantled up- 
lands. These soils account for about 25 percent of the 
association. 


Figure 4—Representative patterns of soils in the Cheadle-Darret-Fergus association. 
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Also in this association are Twin Creek, Raynesford, 
Adel, Judith, Gallatin, and Terrad soils. The Twin 
Creek, Raynesford, Adel, and Judith soils are on small 
fans and narrow terraces in the valleys and together ac- 
count for 5 to 8 percent of the association, The Twin 
Creek soils are deep, loamy, and dark reddish in color. 
The Raynesford and Adel soils are deep, loamy, and very 
dark. Gallatin soils occur on narrow bottoms along 
streams and amount to 2 to 5 percent of the association. 
They are deep, loamy, and imperfectly drained. The 
Terrvad soils are dark-reddish clays that occur on rolling 
uplands and have a blocky subsoil. They make up less 
than. 1 percent of the association. Figure 4 shows the 
relationship of the major soils and some of the minor soils 
in the Cheadle-Darret-Fergus association. 

This soil association is used mainly for ranching. A 
large part of the association is too stony, too shallow, or 
too steep for cultivation. Hay is produced on the soils 
in the valleys, and small grain is produced on some of the 
deeper, stone-free, moderately steep soils of the uplands. 
But only about 15 percent of the association is used for 
small grain and hay. Ranches in this association range 
from 1,000 to 30,000 acres in size, but the average size 1s 
about 4,000 acres. One of the problems in range manage- 
ment is proper distribution of livestock so that grazing 
is uniform and at an intensity that permits good growth 
of the most desirable, highest producing grasses. 

8. Teton-Cheadle association: Dark-colored loams deep and shal- 
low over sandstone: on gentle to steep slopes in the uplands 
This soil association occupies noncontiguous areas of 

foothills north of the Little Belt Mountains. The soils 
ave very dark, are gently sloping to steep, and shallow to 
deep over sandstone. The soils developed under a dense 
cover of mid and tall grasses. The association has a total 
aren of about 33,000 acres. 

The Teton soils occur on gentle to moderately steep 
slopes and have a nearly black Joram surface layer 8 to 10 
inches thick. Their blocky subsoil is lighter colored. than 
the surface layer, is not calcareous, and is underlain by 
bedrock at a depth of 24 to 50 inches. These soils make 
up about 50 percent of the association. 

The Cheadle soils generally occur on ridges, crests, and 
steep slopes, but in some places they are on gentle to mod- 
erate slopes. They are loamy soils that are shallow or 
very shallow over sandstone and, in most places, are stony 
or channery. Cheadle soils amount to about 40 percent 
of the association. 

The remaining 10 percent of the association is made up 
mainly of Adel soils, but there are lesser amounts of 
Skages and Duncom soils, The Adel soils are on foot 
slopes and fans and are deep, very dark colored, loamy, 
and generally stony. The Skaggs soils are moderately 
deep over bedrock and are very dark colored, loamy, and 
strongly calcareous in the subsoil. Duncom soils are stony 
loams that are shallow over bedrock. . 

This soil association is used for ranching. Much of 
it is too steep, too stony, or too shallow for cultivation, 
but there are some areas of deep, stone-free soils that are 
well suited. In these areas good yielels of small grain can 
be expected, for the annual precipitation totals 20 to 24 
inches. The farming operations, however, must be timely 
because there are only slightly more than 95 frost free 
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days. About 85 percent of this association is in native 
range, and the rest is in small grain, hay, and tame pasture. 
Range management is needed that permits the most desir- 
able and highest producing grasses to take root and spread. 


9, Skaggs-Duncom association: Nearly black, moderately deep 
and shallow, loamy soils over limestone; on moderate to steep 
slopes in the uplands ; 

This soil association occupies the irregularly sloping up- 
lands in the higher foothills that, border the Little Belt 
Mountains on the north (fig. 3). The soils occur on gentle 
to steep slopes and are loamy, very dark, and moderately 
deep to shallow over limestone. A few gently sloping 
plateaus are bordered by deep drainageways. Prominent 
ledges of limestone crop out on ridges and on steep slopes 
along drains. These soils developed under a cover of mid 
and tall grasses, but scattered conifers occur in many 
places. , ; 

The Skaggs soils have a nearly black loam surface layer 
4 to 8 inches thick. Their light-colored, strongly cal- 
careous subsoil is underlain by bedrock at a moderate 
depth. These soils occur on gentle to moderately steep 
slopes and make up about 55 percent of the association. 

The shallow, stony Duncom soils occur on ridges, on 
crests, and on some of the lesser slopes. They amount to 
about 25 percent of the association. 

Also in this association are Raynesford, Adel, and Little 
Florn soils. Raynesford and Adel soils occur on fans and 
make up about 10 percent of the association. The Raynes- 
ford soils are deep and loamy. Their nearly black surface 
layer is about 12 inches thick and grades to a lighter 
colored, stvongly calcareous subsoil. The Adel soils have 
a much thicker surface layer than the Raynesford soils. 
Little Horn soils occur on rolling uplands and account, 
for less than 5 percent of the association. They ave moder- 
ately deep over bedrock and have a very dark colored 
stony loam surface layer about 6 inches thick. Their sub- 
soil is brown to dark-brown, blocky clay loam in which 
lime has accumulated in the lower part. Small areas of 


other soils make up the remaining 5 percent of the 
association. 


Figure 5—Typical view of Skaggs-Duncom association showing 
Little Belt Mountains in background. 
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This soil association is part of the foothills area and 
is used for ranches. Most of it is in native range, but 
small grain and hay are produced on the deep, loamy soils 
of the fans and on the deep, stone-free soils of the uplands. 
Although the growing season is short, profitable yields of 
small grain and hay are produced if farm operations are 
timely. Much of the association, however, is too stony, 
too shallow, or too steep for cultivation. Good range 
management is of great importance. 

10. Hughesville-Duncom association: Moderately deep, loamy, 
forested soils and grass-covered soils shallow over limestone; 
on mountain slopes 

This soil association is the generally wooded fringe of 
the Little Belt Mountains along the southwestern bound- 
ary of the survey area (fig. 6). The soils are loamy and 
moderately deep or shallow over limestone. These soils 
developed under thick stands of timber that are spotted 
with areas where the stands ave more open and are grass 
covered. 

The Hughesville soils occur in the thickly wooded areas 
and make up 50 percent of the association. They are 
covered with a thin layer of forest litter. The mineral 
surface layer is gray, loamy, and about 1 inch thick. The 
subsoil is grayish-brown, blocky clay about 1 foot thick. 
It is underlain by calcareous material, and that, in turn, 
by bedrock at a moderate depth. 

The Duncom soils are shallow and very shallow stony 
loams over limestone. These soils occur in grass-covered 
areas on ridges and sharp crests. They amount to about 
40 percent of the association. 

Skaggs and Raynesford soils and outcrops of rock make 
up most of the remaining 10 percent of the association. 
The Skaggs soils are grass covered and are loamy and 
modevately deep over bedrock. They have a nearly black 
surface layer and a light-colored, strongly calcareous sub- 
. soil. The Raynesford soils are on alluvial fans and are 
deep and loamy. They have a nearly black surface layer 
about 1 foot thick and a light-colored, strongly calcareous 


Figure 6.—Typical view of Hughesville-Duncom association. in 
background; Judith gravelly clay loam in foreground. 


subsoil. The outcrops of rock are prominent on the broken 
slopes of the canyon walls. 

This association produces posts and poles that are used 
locally. It also provides some grazing for livestock. It 
is part of a valuable watershed that helps to regulate the 
flow.of streams and to replenish the supply of under- 
ground water. 


11. Cowood association: Shallow to moderately deep, forested 
soils on steep and very steep mountain slopes and intermingled 
with barren igneous rock in some places 

This soil association occupies the eastern part of the 
Highwood Mountains in. the northwestern part of the sur- 
vey area. It is a rugged mountainous area that has promi- 
nent outcrops of igneous rocks on ridges and steep slopes. 
The vegetation consists of sparse and moderately thick 
stands of timber. The association covers an area of about 
4,500 acres. 

The Cowood soils are covered by a thin layer of forest 
litter. Their surface layer is light colored, generally 
gravelly or stony loam and is about 6 inches thick. It is 
underlain by a grayish-brown, porous subsoil that merges 
with igneous bedrock at a depth of 1 to 8 feet. These 
soils make up about 70 percent of the association, and the 
igneous outcrops amount to about 15 percent. 

Spring Creek, Woodhurst, and Loberg soils are also in 
this association. The Spring Creek soils amount to about 
10 percent. They are very shallow stony loams in steep 
grass-covered areas, The Woodhurst soils are very dark, 
moderately deep very stony loams in steep and moderately 
steep grassed areas. They account for less than 5 percent 
of the association. The Loberg soils also account for less 
than 5 percent. They ave deep, light-colored, moderately 
fine textured soils that occur on a few of the forested lower 
slopes. 

This soil association produces posts, poles, and other 
wood products, but the terrain is so rugged that parts of 
it are nearly inaccessible. The areas under grass furnish 
limited grazing for livestock. This association is one of 
the habitats for deer and elk in the survey area, and it is a 
watershed that helps regulate the flow of streams. 

12. Sapphire-Woodhurst-Teton association: Forested, loamy soils 
moderately deep over sandstone and grass-covered, loamy soils 
moderately deep over igneous rock and sandstones; on steep, 
smooth slopes of the Highwood Mountains 

This soil association occupies the western half of the 
Highwood Mountains. Slopes are steep and very steep on 
large, rounded mountains, and there is little rock outcrop. 
About half of the association is covered with thick stands 
of ponderosa and lodgepole pines, and the other half is 
grassland, This soil association covers an area of about 
4,000 acres, 

The Sapphire soils developed under forest vegetation, 
generally on. the mid and lower slopes. A cover of forest 
litter is underlain by a mineral surface layer of light- 
colored Joam about 8 inches thick. The subsoil is a light 
brownish, blocky clay that is underlain by sandstone at 
a moderate depth. These soils make up about 50 percent 
of the association. 

The Woodhurst soils are moderately deep, lime-free 
soils that are in grass and are underlain by igneous rock. 
Their surface layer is nearly black very stony loam about 
1 foot thick. Their subsoil is brown to dark grayish- 
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brown clay loam with blocky structure. These soils 
amount ‘to about 25 percent of the association, 

The Teton soils are moderately deep, as are the Wood- 
hurst soils, but have less stone and are underlain by sand- 
stone instead of igneous rock. They are intermingled with 
the Woodhurst soils in the grassland and amount to about: 
10 percent of the association. 

Also in the association are the Cheadle and Adel soils. 
The Cheadle soils are on slight ridges covered with grass. 
They are shallow and very shallow, loamy, and underlain 
by sandstone. Cheadle soils amount to nearly 10 percent, 
of the association. The Adel soils occur on foot slopes and 
fans and are deep, black, and loamy. These Adel and other 
soils make up the rest of the association. 

The soils in this association are too steep and too stony 
for cultivation, but the grassland provides good grazing 
in summer. The wooded part is a source of posts, poles, 
and other wood products and is valuable as a watershed 
that regulates the flow of streams and replenishes the sup- 
ply of underground water. 


13. Bridger-Woodhurst association: Deep stony and nonstony 
loams on gentle to moderately steep slopes and moderately 
deep stony loams over igneous rock; on steep and moderately 
steep slopes of the foothills 

This soil association occupies the sloping benches and 
choppy foothills east and south of the Highwood Monn- 
tains in the northern part of the survey area.’ The associa- 
tion is stony in most places and is dissected by several 
drains. 

The Bridger soils have a very dark colored, stony or 
nonstony loam surface layer 6 to 10 inches thick. Their 
blocky subsoil is brown, heavy clay loam about 20 inches 
thick. It grades to light-colored, gravelly or stony loam 
in which lime has accumulated. The Bridger soils ocenr 
on sloping benches and. foot slopes and make up about 50 
percent of the association. 

The Woodhurst soils are moderately deep very stony 
loams that are free of lime and are underlain by igneous 
rock. Their surface layer is nearly black and about 1 foot 
thick. Their subsoil is brown to dark grayish-brown clay 
loam with blocky structure. These soils occur on the side 
slopes of the choppy foothills and amount to about 20 
percent of the association. 

Also in the association are large areas of Spring Creek 
soils and smaller areas of Castle, Raynesford, Adel, 
Cheadle, and Gallatin soils, The Spring Creek soils 
amonnt to about 20 percent of the association, and the rest 
of these minov soils together amount to about 10 percent. 
The Raynesford and Adel soils are deep, very dark, and 
loamy. They occur on fans. The Castle soils ave very 
dark colored clays on moderately steep slopes in the foot- 
hills. The Adel soils have a thicker surface layer than the 
Raynesford soils. The Cheadle soils ave davk, very shal- 
low stony loams over sandstones on ridges. The Gallatin 
soils are on narrow bottoms along drains and are deep, 
dark, imperfectly drained, and loamy. 

Most, of this association is in native range. Because of 
the many stones, the steep slopes, or both, most aveas are 
not, suitable for cultivation. The stone-free soils along 
the drainageways ave used for meadow, some of which is 
irrigated. This association is good for ranching, but ap- 
propriate management. is needed to prevent overgrazing. 


14. Alder-Maginnis association: Very dark or dark, moderately 
deep clay loams and shallow or very shallow channery clay 
loams over hard shale and sandstone; on sloping to steep 
uplands 
This association is on high uplands southwest of the 

Highwood Mountains. Gently sloping to moderately slop- 

ing plateaus and drains with short, steep slopes are chavac- 

tertistic. The association has a total area of about 18,000 

acres. 

The Alder soils have a very dark colored clay loam sur- 
face layer 4 to 12 inches thick. Their subsoil is firm, 
blocky, grayish-brown clay about 2 feet thick. It is under- 
lain by hard shale and sandstone. These soils occur on 
gentle to moderately steep slopes and make up about 50 
percent of the association. 

The Maginnis soils are shallow or very shallow chan- 
nery clay loams over hard shale and sandstone. They 
occur on crests of slopes and on steep side slopes of rolling ° 
areas adjoining plateaus. They account for nearly 30 
percent of the association. 

Most of the rest of the association consists of Adel, 
Blythe, Bridger, and Woodhurst soils, The Adel soils 
occur on fans and gently sloping terraces and are deep, 
very dark colored, and loamy. The Blythe soils have a 
moderately thick, very davk loam surface layer and a sub- 
sotl with a claypan. The Bridger soils occnr on fans and 
have a very dark loam surface layer 6 to 10 inches thick 
and a brown, blocky clay loam subsoil that grades to cal- 
caveous gravelly loam. ‘The Woodhurst soils are very 
stony loams that ave underlain by igneous rock. ‘They are 
hilly, moderately deep, and very dark colored. 

This soil association is a combination grain and livestock 
area. About 35 to 40 percent of it is used to produce small 
grain and hay. ‘The moderately deep soils on the plateans 
and the deep soils on the fans and terraces are used for 
crops. Good yields can be expected, for the average an- 
nual precipitation is about 20 inches. Timely farm opera- 
tions are necessary, however, because the growing season 
is short. Under cultivation, the moderately steep soils are 
extremely susceptible to water erosion. Because the soils 
are shallow, stony, or steep, much of the association is not 
tillable, but it is good to fair for range. Maintaining uni- 
form grazing of the proper intensity is one of the problems 
of range management. 


Descriptions of the Soils 


This section describes the soil series (group of soils) and 
single soils (mapping units) of the Judith Basin survey 
aren: Many soils are so intermingled that they are mapped 
together in a complex. Other soils are mapped together 
in undifferentiated soil groups. The acreage and propor- 
tionate extent of cach mapping wut, including the com- 
plexes and the undifferentiated soil groups, are given in 
table 1. 

The procedure in this section is first to describe the soil 
series, and then the mapping units in that series. Thus, 
to get full information about any one mapping unit, it is 
necessary to read the description of that unit and also the 
description of the soil series to which it belongs. As men- 
tioned in the Section “How Sotls Are Mapped and Classi- 
fied,” not all mapping units are members of a soil series. 
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Clayey alluvial land, Cobbly alluvial land, and Saline land 
ave miscellaneous land types and do not belong to a soil 
series, but they are listed in alphabetic order along with 
the soil series. The acreage of these land types 1s also 
given in table 1. 

Following the name of each mapping unit, there is a 
symbol in parentheses. ‘This symbol identifies the map- 


pimg unit on the detailed soil map. Listed at the end of 
each description of a mapping unit are the capability unit 
or units and the range site in which the mapping unit has 
been placed. The pages on which each capability unit 
and each range site are described can be found readily by 
referring to the “Guide to Mapping Units,” at the back 
of the report. 


Tans 1.—Approavimute acreage and proportionate extent of the sotls mapped 
7 t 


Map Soil name Arca | Extent Map Soil name Area, |Iaxtent 
symbol symbol 
Aa Absarokee clay loam, 2 to 8 percent Acres | Percent || Cs Cheadle-Duncom-Rock outcrop com- | Acres | Percent 
slopes222 sese se cent eu lance eset 17, 779 2. 0 Plexo Jo os oe Se eee 9, 925 11 
Ab Absarokee clay loam, 8 to 15 percent Ct Clayey alluvial land...-.-----.-.---- 1, 850 12 
slOpes eset ous sesee she eeeee 1, 190 .1} Cu Cobbly alluvial land._.-.------------ 1, 925 Sy 
Ac Absarokee silty clay, 2 to 8 percent Cv Colvin-Lamoure clay loams-_-_----.--- 8, 287 .9 
SlOpGsi.c clea ests eee eas 3, 412 411 Cw Cowood stony loam. ..-------------- 1, 862 2 
Ad Absarokee-Cheadle channery loams, Cx Cowood-Rock outcrop complex. -.---- 3, 275 4 
2 to 8 percent slopes._.-.---- sects . 962 -1l i} Da Danvers clay loam, 0 to 2 percent slopes_|, 13, 887 1.5 
Af Absarokee-Cheadlte channery loams, Db Danvers clay loum, 2 to 4 percent | , 
8 to 15 percent slopes, erocled_____-- 362 | (Y slopes. oes t Sek Peete ee ect 4, 575 6 
Ag Absarokee-Cheacle stony loams_----.- 1, 005 14] De Danvers clay loam, 4 to 8 percent 
Ah Absarokee-Maginnis channery” clay slopes. 22. ose eeu ne see eet es 5 ~ 310 0) 
loams, 2 to 8 percent slopes___--.-.- 2, 862 .3 || Dd Danvers cobbly clay loam, 0 to 4 per- 
Ak Adel loam, 2 to 8 percent slopes __ - --- 350) (!) cent slopes. ____------------------ 6, 862 .8 
Al Adel loam, 8 to 18 percent slopes- - --- 355 (1) Df Danvers cobbly clay loam, 4 to 8 per- 
Am Adel silt loam, terrace_--.-.--------- 640 (!) cent. slopes. cso ol eee e stele 2, 380 3 
An Alder clay loam, 2 to 8 percent slopes..| 4, 640 5 || Dg Danvers cobbly clay loam, 8 to 15 per- 
Ao Alder clay loam, 8 to 15 percent slopes-_| 2, 637 | .3 Cent slopeSi sons ocesea tc ecthe esas 800 (0) 
Ap Alder stony clay loam, 8 to 15 percent Dh Danvers gravelly clay loam, 0 to 4 per- 
BlOPeS> aavent doles os cet he 540) (') cent slopes. .---------------- pects 4, 112 5 
Ar Alder-Maginnis channery clay loams, Dk Danvers stony clay loam, 2 to 4 per- I 
2 to 8 percent slopes._...---------- 400 (0) cent slopes... 222 ce ce see sobs ced 3, 412 4 
As Alder-Maginnis complex, 8 to 35 per- . ' Dm Danvers-Judith clay loams, 0 to 2 per- 
cent slopes_.-.---------.--------- 3, 430 4 cent slopes._-.------- eters See athe A 57, 680 6.4 
At Arvada-Beckton cobbly clay loams__-.| 1, 050 .1 4) Dn Danvers-Judith clay loams, 2 to 4 per- 
Au Arvada-Beckton complex, saline__ ~~ _- 375 (+) cont slopes_ +22. secesee- ssn eces 12, 837 14 
Av Arvada-Laurel complex-.------------ 7, 537 .8 || Do Danvers-Judith clay loums, shale sub- 
Aw Arvada-Terrad clays_.._.------------ 375 (1) stratum, 0 to 4 percent slopes_ ._-_- 3, 450 .4 
Ax Ashuelot gravelly loam__...------.-- 610 (YY Dp Danvers-Judith gravelly clay loaims, 0 
Ba Bainville loam__.-.----------------- 860 () to 2 percent slopes. .__-~__ Be See! 7, 312 .8 
Bb Beckton loameco.-yeesesescasee es 450 (4) Dr Darret clay loam, 8 to 15 percent 
Bc Beckton-Arvada clay loams.—.----.~--- 10, 350 13 SIODOR, 5 ec eG tas oucaeseeev enone 3, 600 J4 
Bd Beekton-Danvers clay loams_ --~----- 537 (0) Ds Darret stony clay loam...--------.-- 600 Q) 
Bf Beckton-Savage complex___---------- 2, 975 37; Dt Darret-Cheadle complex, 2 to 8 percent 
Bg Blaine-Spring Creck loams, 2 to 8 per- SIOPCSe 2 set eto sec se et ee eee 13, 587 1.5 
cent slopes..--.------------------ 700 (0) Du Darret-Cheadle complex, 8 to 35 per- 
Bh Blaine-Spring Creck stony loams__--—- 660 iC) cent slopes_...._----------.-----.- 19, 442 2.2 
Bk Blythe loam, 2 to 4 percent slopes___-- 130 | (') Dy Darret-Utica complex 6, 350 4 
Bm Blythe loam, 4 to 8 perecnt slopes_-___- 420 () Dw Dimmick clay. .--------.------ = 160 Q) 
Bo Bowdoin silty clay, low clay variant...| 1, 437 .2 | Dx Duncom stony loam 5,175 .6 
Bp Bridger loam, 2 to 4 percent slopes____ 660 (1) Dy Duncom-Rock outcrop complex___.__-| 5, 025 .6 
Br Bridger loam, 4 to 15 percent slopes___ 725 (1) Dz Duncom-Skaggs-Rock outcrop com- 
Bs Bridger stony loam.__.-.------_----- 2, 377 23 plekweteccc tet esto dost eee ds 11, 524. 1.3 
Ca Castle clay, 4 to 15 percent slopes___-- 830 (') Fa \Fargo-Hegne silty clays_..___.------- 1, 252 Si 
Cb Castle clay, 15 to 35 percent slopes..--] 1, 350 .1 || Fe Fergus clay loam, 0 to 2 percent 
Ce Castle complex_-_------------------ 2, 700 238 slopes ecg: se ee ce tt Jess le 1, 412 sa) 
Cd Chama clay loam, 4 to 8 percent slopes_ 410 () Fd Fergus clay loam, 2 to 4 percent 
Cf Chama-Midway clay loams, 4 to 8 SlOPOSiiscj es ec emee etl e keno: | 1, 350 sol! 
percent slopes____-...-.---------- 120 () Ff Fergus clay loam, 4 to 8 percent 
Cg Chama-Midway clay loums, 8 to 14 slopeboss siesta nt Joc See eee o see as 125 | (!) 
percent slopes-__-_-- Sta ots het saa a eM tet 200 (‘) Fh Fergus clay loam, 8 to 15 perecnt 
Ch Cheadle-Big Timber-Rock outcrop _ Slopes__.~-.~---.-------~-------- 907 () 
complex___._-------------------- 11, 675 1.3 || Fs Fergus silty clay loam, shale sub- a 
Ck Cheadle channery loam, 2 to 8 percent _ Stratum, 2 to 8 percent slopes. -_-.- 16, 237 1.8 
(aie: nae ete ee ar te, 1, 187 ales Co By ON Sareea BN) oe 
: 3 eae ar 5 i in loamescee 225 see ae ane as 2 
eo Phendle channels LO Sloe pets 4,970 g |} Ge Gallatin loam, clay substratum _____._- 520 | (@) 
C Cheadl te "9 tou@encont sl asap Paas 1 161 “1 4 Gd Gallatin soils, wet...--.-.--.-_------ 4, 712 5 
p Ee ORT 20 LO DONE Ny BODES S| ava : Gr Gallatin and Raynesford loams__ _| 19, 262 24 
Co Cheadle loam, 8 to 15 percent slopes_-| 6, 737 TT He Hughesville-Duncom complex__-._-_- 3, 800 ae 
Cp Cheadle stony loam. -_-------------- 23, 012 2.6 || Ja Judith-Ashueclot gravelly loams, 0 to 
Cr Cheadle-Rock outcrop complex. ------ | 3,710 4 ) 4 percent slopes._..--------------- 11,175 1.2 


See footnote at end of table. 
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Map Soil name Area | Extent Map Soil name Area |Extent 
symbol symbol 
Acres Percent 
Jb Judith clay loam, 0 to 2 percent slopes_.| 8, 300 .9 || Sk Savage silty clay loam, 4: to 8 perecnt eres | Percent 
Je Judith clay loam, 2 to 4 percent slopes__| 2, 525 .3 slopGSs:.os fictte sees vases cts 1, 010 -1 
Jd Judith clay loam, 4 to 8 percent slopes. 675 (0) S| Skaggs loam__.._---.--------------- 3, 690 ot 
Jf Judith clay loam, low terrace__-_----- 16, 075 1.8 || Sm Skaggs clay loam, 4 to 8 percent slopes_| 2, 650 3 
Jh Judith cobbly clay loam, 0 to 4 percent : Sn Skaggs clay loam, 8 to 15 percent 
SIOPESSs lect Go ee heed eae, 1, 725 ae slopes. 2322 see bocveteceeses Lenee 2, 550 3 
Jk Judith cobbly clay loam, low terrace, So Skaggs stony clay loam.-_-_---_----- 9, 512 11 
0 to 4 pereent slopes___...-.-----_- 2, 987 .38 || Sp Skaggs-Cheadle complex. ...-.------- 790 (0) 
Ji Judith gravelly clay loam, 0 to 2 Sr Skaggs-Duncom stony clay loams_-_-_-_- 26, 350 2.9 
percent slopes__-_---------------- 21, 437 2.4 || Ss Skaggs-Raynesford loams, 8 to 35 per- 
dm Judith gravelly clay loum, 2 to 4 cent slopes. .-.-----------------.-- 13, 250 1.5 
percent slopes. _-_------.--------- 38, 462 42-1) St Skages-Duncom-Hughesville complex._| 4, 125 25 
Jn Judith gravelly clay loam, 4 to 8 Su Slocum loam-_-_-_---.--------------- 187 | () 
percent slopes..__._.----.--------- 15, 200 1.7 || Sv Spring Creek-Blaine stony loams_____- 4, 650 «b 
Jo Judith gravelly clay loam, low terrace, Sw Straw clay loam, 0 to 2 percent slopes.| 4, 462 5 
0 to 4 percent slopes___._---------- 2, 775 3 |} Sx Straw clay loam, 2 to 4: percent slopes.} 3, 717 wt 
Jp Judith-Danvers gravelly cluy loams, Sy Straw clay loam, gravelly substratum} 5, 325 .6 
0 to 4 percent slopes__.___---------- 2, 350 3 || Ta Terrad clay, 2 to 8 percent slopes. ____ 2, 950 3 
dy Judith and Raynesford stony loams, 2 Tb Terrad clay, 8 to 35 percent slopes .___ 100 Q) 
to 8 percent slopes. ..-------!2---- 2, 862 3 {| Tc Terrad silty clay, 0 to 2 percent slopes. 200 iG) 
Js Judith and Raynesford stony loams, 8 Td Teton loam, 2 to 8 percent slopes - .__- 6, 050 ‘ 
to 15 percent slopes___..-.-------- 1, 560 2 |) Tf Teton loam, 8 to 15 percent slopes. -.- 800 ( 
Jt Judith and Savage soils__--------.--- 1, 180 .1 4} Th Teton-Adel stony loams__...--------- 14, 662 16 
Ju Judith-Utica gravelly loams, 4 to 8 Tk Teton-Cheadle channery loams, 4 to 15 
percent slopes. ...----.----------- 112 (0) percent slopes.---..---------.---- 612 (4) 
Jv Judith-Utica gravelly loams, 8 to 15 Tm Teton-Cheadle stony loams, 4 to 15 
percent slopes. --..--------------- 5, 537 .6 percent slopes--.----------.------ 6, 800 8 
La ' Lismas-Pierre clays__...--.---------- 3, 225 .4 || Tn Teton-Cheadle stony loams, 15 to 35 
Le Lismas-Shale outcrop complex.---.--- 9, 725 Lol percent slopes. ------.-----.------ 3, 225 4 
Lh Little Horn stony loam __-_---------- 3, 212 .4 || To Twin Creek loam, 2 to 4 percent slopes_| 2, 775 .3 
Lo Loamy alluvial land__...-.---2------ 1, 600 .2 || Tp Twin Creek loam, 4 to 8 percent slopes_| 1, 070 Jl 
Lr Loberg stony loam__---------------- 1, 050 .14) Tr Twin Creek loam, 8 to 15 percent 
Ls Loberg-Sapphire complex__-_-.-------- 225 QC) SlOPGS.s eee cece cc eee etl 250 | (4) 
Ma Maginnis cobbly clay loam_---------- 10, 225 1 Tw Twin Creek clay loam, 0 to 2 percent 
Mb Maginnis-Absarokee channery clay “2. SIOPCS 42 oot ea ee Shee ae 2, 612 3 
lORINS! sae ae ek et ea earl 15, 160 1.7 || Ua Utica gravelly loam, 2 to 8 percent: 
Mc Maginnis<Alder channery clay loams__} 3, 120 .3 SlOPCSsc5 52 s2ecteccesetetealsceud 1, 950 12 
Mw Midway clay loam_-----.---------.- 4, 287 .5 || Ub Utica gravelly loam, 8 to 35 percent 
Mx Midway-Shale outcrop complex. --____- 750 (0) slopes =.= ose bis pee coeioscet ees 7, 237 .8 
Pe Pierre clay, 2 to 8 percent slopes..--_- 950 .1 || Ug Utica-Judith gravelly loams, sandy 
Pd Pierre clay, 8 to 35 percent slopes_---. 6, 000 oe substratum....---------.--------- 1, 195 yo 
Pm Promise clay, 0 to 2 percent slopes-__-| 2, 440 .3 || Uh Utica-Judith stony loams.----_------ 140} ( 
Po Promise clay, 2 to 8 percent slopes..__| 18, 502 2.11] Wa Wetland 222. cr stecee Sous ese! 2, 562 .3 
Pp Promise clay, 8 to 15 percent slopes.--| 4, 612 .5 || Wb Winifred clay loam, 0 to 4 percent 
Pr Promise cobbly clay_-.-------------- 280 (4) slopGS 24 case Sose esl e e oe 5, 250 16 
Ra Raynesford and Adel loams, 2 to 4 per- We Winifred clay loam, 4 to 8 percent 
cent slopes__-_-.------.---------- 950 JL GlOCR Acti ite Lak Go eld ale einige 22, 057 2.5 
Rd Raynesford and Adel loams, 4 to 8 per- Wd Winifred clay loam, 8 to 15 percent 
contislopes 3-22 2sscecetaiotseo sce 2, 875 .3 slopes= 2 3 - Ur sesec Soke eso. 7, 287 8 
Rf Raynesford and Adel loams, 8 to 15 Wf Winifred cobbly clay loam, 2 to 8 per- 
percent slopes. _-_-_---------------- 1, 775 2 Gent slopesc= cost ses cee eccce stows 2, 252 3 
Rn Raynesford anc Adel stony loams, 4 to Wh Winifred cobbly clay loam, 8 to 15 per- 
15 percent slopes_.-.-------------- 3, 000 eo CONT BIOPRS., osc acdsee esses es 2, 987 3 
Ro Rhoades-Arvada complex. -_--------- 3, 275 4 || Wk Winifred-Judith clay loams...-------- 5, 475 .6 
Sa Bale tnd wwe nd oe ew owen ihe cate! 112 (a) Wm Winifred-Rhoades clay loams__----.-- 4, 337 ae 
Sb Sapphire soils___-----.-.-- iterate 1, 225 -L i} Wn Winifred-Utica clay loams___.-------- 40, 812 4.6 
Sc Sapphire-Cheadle complex.___.--.-.- 1, 900 .2 || Wo Woodhurst stony loam__...---------- 3, 777 4 
Sd Savage silty clay, 0 to 2 percent slopes_} 10, 125 1.1 || Wp Woodhurst-Alder stony complex- ----- 2, 500 3 
Se Savage silty clay, 2 to 4 percent slopes_| 1, 975 .2 4) Wr Woodhurst-Loberg complex. —_-_------ 2, 080 2 
Sf Savage silty clay, 4 to 8 percent slopes_ 680 (‘) Ws Woodhurst-Spring Creek stony com- 
Sg Savage silty clay loam, 0 to 2 percent (PlOxXSe Ae ae oe oe Sc ie hi 3, 212 4 
PROVO enn eee a ele ewenee wee 12, 392 1.4 || Wt Woodhurst-Teton-Cheadle soils__.-.-- 2, 200 2 
Sh Savage silty clay loam, 2 to 4 percent Somes 
SlOPGS ayes eee Meow ese wee , 125 io: Totals.225- 22 ee oe 897, 980 | 100. 0 


! Less than 0.1 percent. 
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Soil scientists, engineers, students, and others who want 
detailed descriptions of soil series should turn to the sec- 
tion “Formation and Classification of Soils.” Many terms 
used in the soil descriptions in other sections of the report 
are defined in the Glossary. 


Absarokee Series 


The Absarokee series consists of dark-colored, well- 
drained soils that are underlaim by bedrock at an average 
depth of 26 inches. These soils occur in the plains area 
of the rolling uplands and have gentle to moderately steep 
slopes. The native vegetation is dominantly mid grasses. 

Absarokee clay loams are the most extensive and most 
representative soils of this series. They have a granular, 
dark grayish-brown surface layer that is less than 4 inches 
thick and is easily worked. It is underlain by a dark 
grayish-brown or dark yellowish-brown subsoil that aver- 
ages about 20 inches in thickness and has strong, blocky 
structure. The subsoil contains distinctly more clay than 
the surface layer; it is underlain by alternate layers of 
hard shale and sandstone. The parent material is largely 
clay loam weathered in place from bedrock, but is partly 
alluvium and windblown material. 

The surface layer of these soils ranges from loam to 
silty clay. Depth to bedrock ranges from 18 to 36 inches. 
The surface layer and the subsoil are noncalcareous. In 
some places there is a layer containing an accumulation 
of white lime just above or in the bedrock. Generally, 
however, Absarokee soils do not contain calcium 
carbonate. 

These soils have fairly good moisture-storage capacity, 
a moderate supply of organic matter, and high natural 
fertility, The rate of water intake varies. 

The Absarokee soils have a thinner, lighter colored sur- 
face layer than the Alder soils, Their blocky subsoil dis- 
tinguishes them from the closely associated Maginnis soils, 
which have little or no subsoil. ; 

Absarokee clay loam, 2 to 8 percent slopes (Aa) —This 


soil occurs on rolling upland plains that have gentle to . 


moderate slopes. It has a profile like the one described 
as representative of the Absarokee series. 

Included on knolls in areas mapped as this soil are areas 
of Absarokee channery clay loam that are generally less 
than 1 acre in size. These areas make up less than 5 per- 
cent of any mapped area. Also included on knolls are 
small areas of Maginnis channery clay loam, which is 
shallow to bedrock. 

This soil is productive, Its larger areas are used to 
produce small grain, ‘The smaller and less accessible areas 
are in native range or tame pasture. This soil takes in 
water readily. It is easily tilled, and its surface soil pro- 
vides a good ‘seedbed. Because runoff is medium, un- 
protected fields are susceptible to water erosion. Manage- 
ment is needed to control both wind and water erosion if 
this soil is cultivated, (Capability unit TTe-2, dryland; 
Silty range site, 15 to 19 inches precipitation) : 

Absarokee clay loam, 8 to 15 percent slopes (Ab) —This 
soil occurs on the sides of drainageways and at the edges 
of areas of Absarokee clay loam, 2 to 8 percent slopes. 
Except for depth, its profile is much like the one described 
as representative of the series. Depth ranges from about 
18 inches on the the upper slopes to 8 feet or more on the 
lower slopes. 


Tneluded on the crests of slopes in areas mapped as this 
soil are areas of Maginnis channery clay loam that are 
less than 1 acre in size and make up less than 10 percent of 
any mapped area. These inclusions are droughty, con- 
spicuous, and very low in productivity. 

Because runoff is rapid on the moderately steep slopes, 
water erosion is a serious problem. ‘To control erosion, 
protection provided by firmly anchored living plants is 
needed. This soil is best suited to hay or pasture, (Capa- 
bility unit [Ve-2, dryland; Silty range site, 15 te 19 inches 
precipitation) 

Absarokee silty clay, 2 to 8 percent slopes (Ac)—This 
soil occupies foot slopes and gently rolling uplands. A 
thin mantle of alluvium occurs in some places and is in- 
dicated by pebbles and cobbles scattered in the upper part 
of the profile. In most places shale is at a depth of 2 to 
8 feet. The profile of this soil is finer textured through- 
out than the one described as representative of the Ab- 
sarokee series. 

Included in some areas mapped as this soil are small 
areas of Absarokee clay loam, 2 to 8 percent slopes, but 
most areas are relatively pure. 

This soil is well suited to small grain, hay, and pasture. 
It takes in water slowly, however, and is dificult to work. 
Because the intake of water is slower than that of Ab- 
sarokee clay loam, 2 to 8 percent slopes, runoff is more 
rapid and erosion 1s more likely. If this soil is cultivated, 
management is needed that lessens runoff and erosion. 
The granular surface layer is susceptible to wind erosion 
where it is not protected. (Capability unit TITe-8, dry- 
land; Clayey range site, 15 to 19 inches precipitation) 

Absarokee-Cheadle channery loams, 2 to 8 percent 
slopes (Ad)—The soils in this complex are Absarokee loam, 
Cheadle channery loam, and Cheadle sandy loam. They 
are on rolling uplands. 

The Cheadle soils occupy the knolls and ridges, which 
are generally less than 1 acre in size. These soils are 
underlain by sandstone at a depth of 12 to 18 inches. 
Absarokee loam is between the knolls and ridges, 
Scattered over its surface are angular fragments of sand- 
stone 2 to 6 inches across, Also, the loam has more sand 
in its surface layer than is typical for Absarokee soils. 
The Absarokee soil makes up 70 to 80 percent of most 
mapped areas, and the Cheadle soils make up the rest. 

The Absarokee loam takes in water readily. It is pro- 
ductive of hay, small grain, and pasture, but unprotected 
areas are highly susceptible to wind erosion. The Cheadle 
soils are droughty ‘because they are shallow. Their yields 
are low. Because of the sandstone fragments, tilling and 
harvesting ave difficult on the Cheadle soils, and to a lesser 
degree on the Absarokee soil. Where feasible, it is best to 
keep the Cheadle soils in pasture. (Absarokee part: capa- 
bility unit I1Te-2, dryland; Silty range site, 15 to 19 
inches precipitation. Cheadle part: capability unit [Ve- 
6, dryland; Silty range site, 15 to 19 inches precipitation) 

Absarokee-Cheadle channery loams, 8 to 15 percent 
slopes, eroded (Af}—-This complex consists of inter- 
mingled Absarokee and Cheadle soils on tilted, rolling 
uplands. 

The Cheadle soils occur on knolls and ridges in areas 
generally less than 1 acre in size. They have a channery 
loam or channery sandy loam surface layer that is under- 
lain by sandstone at a depth of 10 to 18 inches. The 
Absarokee soil has a loam surface layer that is moderately 
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eroded and has, strewn over the surface, angular frag- 
ments of sandstone 2 to 6 inches across. It contains more 
sand than the soil described for the Absarokee series and is 
not so deep to bedrock. This soil occupies slopes of 8 to 
12 percent between and surrounding the ridges and knolls. 
Tt makes up 60 to 85 percent of each. area mapped, and the 
Cheadle soils make up the rest. 

The Absarokee loam takes in water readily, but runoff is 
moderate to rapid. Because of this runofl, and because 
of the sand content of the surface layer, this soil.is highly 
susceptible to both water and wind erosion if it is unpro- 
tected. It is best protected where it is used for hay or pas- 
ture. The Cheadle soils are droughty and difficult to 
cultivate because of the sandstone fragments. They pro- 
duce low yields. Where feasible, it is best to seed the 
Cheadle soils to permanent grass. (Absarokee part: 
capability unit TVe-2, dryland; Silty range site, 15 to 
19 inches precipitation. Cheadle part: capability unit 
Vie-5; Silty range site, 15 to 19 inches precipitation) 

Absarokee-Cheadle stony loams (4 to 15 percent 
slopes) {Ag).—This complex is made up of Absarokee loam 
and stony loam and Cheadle stony loam, It occupies up- 
land plains that have gentle to moderate slopes. Outcrops 
of bedrock and loose stone are on the surface in many 
places. , 

The Cheadle stony loam occupies ridges and knolls, gen- 
erally in areas that are less than 2 acres in size. It is 
intermingled with the Absarokee soils. Its profile is much 
like the one described as representative of the Cheadle 
series. The Absarokee soils surround the ridges and knolls. 
The profile of Absarokee loam contains more sand than 
the profile clescribed as representative of the Absarokee 
series. Stones generally are not at or on the surface of 
the Absarokee soils. The areas mapped as this complex 
consists of 40 to 70 percent Absarokee loam and stony loam, 
30 to 50 percent Cheadle stony loam, and less than 2 per- 
cent sandstone outcrop. 

The Absarokee soils take in water readily and have good 
moisture-storage capacity. They are well suited as range 
but are generally not suitable for regular cultivation, be- 
cause they are stony or are in small, irregularly shaped, 
nonstony areas, The Cheadle soil is too stony and too 
shallow for cultivation. Tt provides only a fair amount of 
forage for grazing. (Absarokee part: capability unit 
ViIs-2; Silty range site, 15 to 19 inches precipitation. 
Cheadle part: Capability unit VIIs-2; Shallow range 
site 

A ieiionee Magia channery clay loams, 2 to 8 per- 
cent slopes (Ah).—This complex consists of Absarokee clay 
joam and Maginnis channery clay loam on gently rolling 
upland plains. 

The Maginnis channery clay loam oceupies the knolls 
and other slightly elevated places and isin areas that range 
from less than 1 acre to 2 acres in size. Its profile is like 
the one described as representative of the Maginnis series. 
Depth to bedrock ranges from 8 to 18 inches, ‘The Absaro- 
kee soil occurs between the ridges and surrounds the knolls. 
Tt is mostly clay loam, but angular fragments of -hard 
sandstone, 1 to 3 inches across, are on the surface and in 
the profile in varying amounts. Depth to bedrock is gen- 
erally 18 to 24 inches, or a little less than is typical for the 
Absarokee series. The Absarokee soil makes up 60 to 80 
percent of each mapped area, and Maginnis channery clay 
loam makes up the rest. , 


The Absarokee soil takes in water readily but has 
medium runoff. If it is not protected, this soil is suscep- 
tible to water and wind erosion, particularly water erosion. 
It is suited to hay, small grain, and pasture. The Ma- 
ginnis soil is shallow and droughty. Yields are relatively 
low. Because these tio soils are intermingled in fields, 
they are cultivated together in the same way. Where fea- 
sible, however, the Maginnis soil should be used for hay or 
pasture, (Absarokee part: capability unit [TIe-2, dry- 
land; Silty range site, 15 to 19 inches precipitation. Ma- 
ginnis part: capability unit [Ve-6, dryland; Silty range 
site, 15 to 19 inches precipitation) 


Adel Series 


The Adel series consists of deep, well-drained, very dark 
colored loams and silt loams. These soils are on fans and 
stream terraces in the foothills of the survey area. They 
developed under a dense cover of mid and tall grasses. 

Adel loams are the most extensive and most representa- 
tive soils of the series. They have a crumb-structured, 
very dark brown to very dark gray surface layer that is 
about 1 foot thick and is easily worked. The blocky loam 
or clay loam subsoil is typically dark grayish brown, free 
of lime, and about 2 feet thick. It graces to material that 
has weak structure and in which calcium carbonate has 
accumulated in some places. The parent material is 
loamy alluvium washed from the uplands. 

The surface layer generally ranges from 8 to 18 inches 
in thickness and from loam to silt loam in texture, Some 
areas are stony. The subsoil ranges from 15 to 36 inches 
in thickness. Fragments of sandstone are commonly 
mixed through the steeper soils that have a loam surface 
layer. 

These soils take in water readily and have good mois- 
ture-storage capacity. They are high in organic-matter 
content and retain plant nutrients well. They are in an 
area that has a frost-free period of slightly more than 95 
days and an annual precipitation of 18 to 24 inches. 

The Adel soils have a thicker surface layer than the 
Raynesford. soils, and they lack the prominent accumula- 
tion of calcium carbonate that occurs within 16 inches of 
the surface. They have less clay in their subsoil than 
the Bridger soils and have fewer coarse fragments below 
their subsoil. Adel soils lack the sandstone substratum of 
the Teton soils. 

Adel loam, 2 to 8 percent slopes (Ak}.—This soil has a 
profile like the one described for the Adel series. Tt occurs 
on fans and foot slopes that are generally 300 to 800 feet, 
long. Slopes are steepest near the apex of the fans, and 
they are as gentle as 2 percent slopes in the lower part. 

This soil is highly productive of hay, small grain, and 
pasture. It is easily tilled, and its surface soil provides a 
good seedbed, but unprotected areas are susceptible to 
water erosion. Although the growing season is short, it 
is long enough for grain crops to mature. Timely farm 
operations are needed. (Capability unit IITe-1, dryland, 
and IVe-6, irrigated; Silty range site, 20 to 24 inches 
precipitation) 

. Adel loam, 8 to 18 percent slopes (Al).—This soil is high 
in the foothills of the survey area on moderately steep foot 
slopes and fans that are 300 to 600 feet long. It contains 
a few more fragments of sandstone than the soil described 
as representative of the Adel series. ; 
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This soil is highly productive, but it is best used for hay 
or pasture because in unprotected cultivated areas, runott 
is Yapid and water erosion is likely. Machines are difficult 
to use because slopes are steep and aveas of this soil are so 
small that turning the machine around is hard, Yields 
of hay and pasture are good. (Capability unit TVe-1, 
dryland, and IVe-G, irrigated; Silty range site, 20 to 24 
inches precipitation) 

Adel silt loam, terrace (2 to 4 percent slopes) (Am).— 
This soil is in the foothills of the Highwood Mountains 
on the gently sloping terraces of narrow valleys. Ex- 
cept for its silt loam surface layer and its silty clay loam 
subsoil, its profile is like the one described as representa- 
tive of the Adel series. Because this soil contains a little 
more clay throughout the profile than is typical of Adel 
soils, it stores a ttle more moisture. 

Included in the areas mapped as this soil are small 
areas of Blythe loam. 

This soil is well suited to small grain and hay, but irri- 
gated areas are best suited to hay. In unprotected areas 
water erosion and, to a lesser extent, wind erosion are 
likely. Because the growing season is short, timely farm 
operations are needed. (Capability unit TIc-1, dryland, 
and Ifle-6, irrigated; Silty range site, 20 to 24 inches 
precipitation) 


Alder Series 


The Alder series consists of very dark colored sotls that 
are about 27 inches deep over bedrock. These soils occur 
on gentle to moderately steep slopes on the rolling uplands 
south of the Highwood Mountains. They developed un- 
der a dense cover of mid and tall grasses. 

Alder clay loams are the most representative soils of 
the series. They have a crumb surface layer that is 4 
inches or more thick and is easily worked. The subsoil 
contains more clay than the surface Jayer, and it has dis- 
tinct blocky structure. It is about 2 feet thick, Its upper 
part has the same color as the surface layer, but the lower 
part Is grayish brown to light grayish brown. The subsoil 
generally is underlain by alternate layers of hard shale 
and sandstone. The parent material consists of clay loam 
that weathered in place from bedrock and of lesser amounts 
of alluvium and windblown material. 

These soils have a stony clay loam surface layer in a 
small acreage of the survey area. Their depth to bedrock 
generally ranges from 22 to 40 inches. They are normally 
free of lime, but in some places calcium carbonate has ac- 
cumulated immediately below the subsoil. 

These soils take in water readily and have good mois- 
ture-storage capacity. Their supply of organic matter is 
good and their natural fertility is high, Annual precipi- 
tation is 18 to 24 inches, and the frost-free period is slightly 
more than 95 days. 

The Alder soils have thicker and darker colored surface 
and subsurface layers than the Absarokee soils. They 
are generally less deep to bedrock than the Teton soils 
and contain more clay, particularly in their subsoil. 

Alder clay loam, 2 to 8 percent slopes (An).—This soil 
occurs on gently rolling plains of the uplands. It has a 
profile like the one described as representative of the 
Alder series. A few cobblestones and pebbles are on the 
surface in some places. 


Included in areas mapped as this soil are areas of 
Maginnis channery clay loam that are less than 2 acres in 
size and may amount to as much as 2 percent of any 
mapped area. This Maginnis soil is shallow over bedrock. 

This is a productive soil that is used mainly for winter 
wheat, but some hay is also grown. Only the smaller, 
less accessible areas are in native range. Tuilth is gen- 
erally good. The surface layer is easily tilled and pro- 
vides a good seedbecd. Because the growing season is 
relatively short, timely farm operations are needed. Both 
water and wind erosion are likely in unprotected areas. 
(Capability unit ITTe-1, dryland; Silty range site, 20 to 
94. inches precipitation) 

Alder clay loam, 8 to 15 percent slopes (Ao)+—This 
soil is on moderately steep edges of the upland plains and 
on. short slopes along drainageways that cross the plains. 
Its profile is similar to the one described as representative 
of the Alder series except that the depth to bedrock ranges 
from about 20 inches on the upper slopes to about 40 
inches on the lower slopes. Some areas are moderately 
eroded, 

Included on the narrow crests of slopes in areas mapped 
as this soil are areas of Maginnis channery clay loam that 
are less than 1 acre in size. These inclusions are droughty 
and are low in productivity. 

This soil is best used for hay or pasture. Because run- 
oft is rapid, water erosion is a very serious problem in 
cultivated fields. Firmly anchored, living plants provide 
the easiest and best protection. (Capability unit [Ve~1, 
dryland; Silty range site, 20 to 24: inches precipitation) 

Alder stony clay loam, 8 to 15 percent slopes (Ap).— 
This moderately steep soil occurs with Alder clay loam 
in small areas that have a thin layer of stony alluvium 
covering the surface. Some of these areas are below dikes 
of igneous rock. Both igneous rock and sandstone are 
on the surface and in the profile. 

Included on ridges and knolls in areas mapped as this 
soil are small areas of Maginnis channery clay loam. 

This stony, clayey soil is not suitable for regular culti- 
vation. It is well suited to range and produces good yields 
of forage under good management. (Capability unit 
VIs-1; Silty range site, 20 to 24 inches precipitation) 

Alder-Maginnis channery clay loams, 2 to 8 percent 
slopes (Ar)—This complex consists of small, rolling areas 
of Alder and Maginnis soils that are so intermingled that 
they cannot be shown separately on the soil map, These 
areas occur closely with larger areas of Alder clay loam. 
The Alder soils make up 50 to 70 percent of each mapped 
area, and Maginnis channery clay loara makes up the rest. 
The Maginnis channery clay loam occurs on Knolls and 
rises, generally in areas less than 2 acres in size. Its sur- 
face Jayer is thicker and darker colored than is typical 
of the Maginnis soils. The Alder soils occur on side slopes 
that surround the knolls and rises. They are less deep 
than is typical of the Alder series: In some places they 
have shale particles and hard fragments of sandstone 
scattered on the surface and throughout the profile. The 
sandstone fragments are 1 to 8 inches across. 

The Alder soils in this complex are productive and are 
suited to hay, small grain, and pasture. Because they have 
medium runoff, they are susceptible to water erosion if 
they are not protected. The Maginnis channery clay loam 
is droughty. Its yields are fairly low. Because the grow- 
ing season is short, timely farm operations are needed. 
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(Alder part: capability unit ITTe~1, dryland; Silty range 
site, 20 to 24 inches precipitation, Maginnis part: capa- 
bility unit [Ve-6, dryland; Silty range site, 20 to 94 inches 
precipitation ) 

Alder-Maginnis complex, 8 to 35 percent slopes (As).— 
This complex consists of Alder soils and Maginnis soils 
that are so intermingled that they cannot be shown sep- 
avately on the soil map. The Alder soils are moderately 
deep clay loams, and the Maginnis soils are shallow and 
channery. These soils occur in hilly and sharply rolling 
arers below and. adjoining soils on gently rolling upland 
plains. 

The Maginnis soils make up 20 to 50 percent of this 
complex, and the Alder soils make up 50 to 80 percent. 
The Maginnis soils are on the crests, ridges, and knolls. 
Except for a darker colored surface layer, they ave like 
the soil described for the Maginnis series. The Alder 
soils occur on the side slopes below the crests, knolls, and 
ridges. In this complex they are shallower than typical 
Alder soils, and in some parts of the complex they are 
channery. In other respects, their profile is like the one 
described as representative of the Alder series. 

The soils of this complex are too steep and too dissected 
by dvainageways for regular cultivation. Although run- 
off is rapid, erosion is not likely if the cover of range 
plants is good. Under good management, the Alder soils 
produce good yields of forage that are higher than those 
on the Maginnis soils. (Alder part: capability unit 
Vie-1; Silty range site, 20 to 24 inches precipitation. 
Maginnis part: capability unit VIe-5; Shallow range 
site) 


Arvada Series 


The Arvada series consists of shallow, light-colored 
soils that have a slightly to moderately alkaline subsoil 
with a claypan. These soils are closely associated with 
the Laurel and Beckton soils on nearly level to gently 
sloping stream terraces and fans, on swales of high 
benches, and, to a lesser extent, on uplands. They de- 
veloped under a sparse cover consisting of mid grasses 
and some forbs. 

The surface layer is loam in most places. Tt is grayish 
brown or light brownish gray, has platy structure, and is 
less than 4 inches thick. The subsoil consists of grayish- 
brown, alkaline clay and is about 8 inches thick. It has 
columnar structure in the upper part and blocky structure 
in the lower part. The parent material is clay loam or 
olay that is lighter colored than the surface layer and sub- 
soil and is specked and streaked with salts. 

The surface layer ranges from 1 to 4 inches in thickness 
and from loam to heavy cluy loam in texture. The sub- 
soil is 6 to 20 inches thick. 

These soils take in water very slowly. They are low in 
ovganic-matter content. Their alkaline claypan subsoil 
is not favorable for good root growth. 

The Arvada soils have a lighter colored, thinner surface 
layer than the Beckton soils. 

Most of the acreage in Arvada soils is not cultivated, for 
these soils are best suited to pasture or to native range. 

Arvada-Beckton cobbly clay loams (0 to 2 percent 
slopes) {Ai)—This complex consists of Arvada and Beck- 
ton soils that are mapped together because they are so 
intermingled that they cannot be shown separately on the 


soil map. These soils are in low or depressional areas on 
the high benches north and west of Arrow Creek. They 
occur with large areas of Danvers cobbly clay loam. 

Each mapped area of this complex consists of 55 to 65 
percent Arvada cobbly clay loam and 30 to 40 percent 
Beckton cobbly clay loam. The Arvada soil is slightly 
lower than the Beckton soil. Except for the cobblestones 
on the surface, it is like the soil described as representative 
of the Arvada series, ‘The Beckton soil has a cobbly clay 
loam surface layer, contains accumulated lime in the lower 
part of the subsoil, and is less alkaline throughout than is 
typical of the Beckton soils. 

Included in the areas mapped as this complex are bare 
spots of Laurel clay loam that are 1 to 4 feet wide. These 
spots make up about 5 percent of any mapped area. 

The soils of this complex are best used. for hay, pasture, 
or native range. The Beckton soil supports a good stand 
of grasses and produces fair yields of small grain and hay. 
Because the Arvada cobbly clay loam is shallow and 
slowly permeable, it supports only a sparse cover of 
grasses and produces low yields of small grain and hay. 
For the complex as a whole, yields are moderately low. 
Under good management, the most desirable and highest 
producing range grasses can be maintained. (Arvada 
part: capability unit [Vs-1, dryland; Dense Clay range 
site. Beckton part: capability unit IVs-1, dryland; 
Clayey range site, 15 to 19 inches precipitation) 

Arvada-Beckton complex, saline (0 to 4 percent slopes) 
{Au].—In this complex the Arvada soils and Beckton soils 
are so intermingled that they cannot be shown separately 
on the soil map. They are nearly level and occur only with 
the Danvers and Judith soils that occupy high benches. 

The soils of this complex are poorly drained, shallow 
to moderately deep, saline clay loams, They have a dense, 
salty subsoil that has a claypan and. is mottled and dis- 
colored. More salt is near the surface in these soils than 
in the soils described as representative of the Arvada and 
the Beckton series. These soils are underlain by shale at 
a depth of 4 to 8 feet, and they have a perched water table. 
The Arvada soil generally is dominant in each mapped 
area. It is shallow and shghtly lower than the Beckton 
soil, 

The soils of this complex are too wet to be cultivated and 
are best suited to range or pasture. They support a good 
cover of water-tolerant and salt-tolerant plants. Under 
good management, the most desirable erasses can be main- 
tained, (Capability unit VIs—4; Saline Subirrigated 
range site) 

Arvada-Laurel complex (0 to 8 percent slopes) (Av).— 
This complex is on stream terraces and fans. It consists 
of about 50 to 70 percent Arvada clay loam, about 20 to 40 
percent Laurel clay loam, and about 10 percent Beckton 
loam. The Arvada and Beckton soils are in grass and the 
Laurel soils are in almost bare depressions, which are 1 
to 8 feet across. 

The Arvada and Laurel soils in this complex have pro- 
files like those described for their series, but the Beckton 
soil has a lighter colored surface layer than is typical of 
its series. 

The soils of this complex are best used for pasture or 
range. Because it has a high content of salt, a high dis- 
persion rate, and little organic matter, Laurel clay loam is 
not suitable for cultivation and produces only a very small 
amount of forage. Because the Arvada soil 1s shallow and 
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slowly permeable, it normally produces low yields of culti- 
vated crops and forage. Where flood irrigation is feasi- 
ble, however, yields are increased. (Arvada part: capa- 
bility unit IVs-1, dryland; Panspots range site. Laurel 
part: capability umt VIIs-5; Panspots range site) 

Arvada-Terrad clays (2 to 8 percent slopes) {Aw).— 
This complex is made up of Arvada and Terrad clays that 
are so intermingled that they cannot be shown separately 
on the soil map. These soils occur on gently rolling up- 
lands, in swales, and on fans. 

The Arvada soil, occupying 30 to 60 percent of the com- 
plex, is in depressions. It formed in reddish-colored, 
finer textured material than the soil described as repre- 
sentative of the Arvada series. The Terrad clay makes 
up 30 to 50 percent of most mapped areas. In some places 
the profile of this soil is similar to the one described for 
the Terrad series, but in other places it contains more clay 
and has a thinner surface layer than is typical of the 
Terrad soils. 

Included in areas mapped as this complex are areas of 
claypan soils that have a moderately thick surface layer 
and make up 5 to 10 percent of the acreage. Also included 
are spots of Laurel soils that make up 5 to 10 percent of 
the complex. 

Because the soils of this complex are very slowly perme- 
able, they are not suitable for cultivation. Their plant 
cover varies but-is generally sparse. These soils produce 
moderately low yields of forage and are damaged by 
trampling if grazed when wet. (Capability unit VIe-8; 
Dense Clay range site) 


_Ashuelot Series 


The Asheulot series consists of dark-colored, gravelly 


loams that are underlain by lime-cemented gravel at an 
average depth of 6 inches. These soils occur with the 
Judith soils on high benches and are mostly in the area 
south of Ackley Lake and about 4 miles southwest of 
Hobson. They developed under a cover of mid grasses. 

The surface layer consists of dark grayish-brown 
gravelly loam about 4 inches thick. Tt grades to lighter 
colored, strongly calcareous gravelly loam that is under- 
lain by a lime-cemented layer at a depth of no more than 
20 inches. The very gravelly loamy material from which 
these soils developed was deposited by former streams flow- 
ing from the Little Belt Mountains. 

Generally, the lime-cemented, gravel layer is at a depth 
of 4 to 10 inches, but in a few spots it is at the surface, and 
in some places it is at-a depth of 20 inches. This cemented 
layer is 4 to 8 inches thick. It is weakly to strongly ce- 
mented, but has cracks a foot to a few feet apart. 

These soils take in water readily but have low moisture- 
storage capacity. They have a moderately low supply of 
organic matter. 

The lime-cemented gravel in the Ashuelot soils dis- 
tinguishes them from the Utica and Judith soils. 

Ashuelot gravelly loam (0 to 4 percent slopes) (Ax).— 
This soil occupies nearly level to gentle slopes on benches. 
It is m areas generally less than 60 acres in size. Except 
for depth, its profile is like the one described as representa- 
tive of the Ashuelot series. Depth to the lime-cemented 
layer generally is less than 10 inches. 


Included in swales in areas mapped as this soil are small 
areas of Judith gravelly clay loam that make up less than 
10 percent of any mapped area. 

Because this soil is shallow, low in organic-matter con- 
tent, and high in gravel content, it is not suitable for cul- 
tivation. Its best use is range, but only moderately low 
yields of forage can be expected. The most desirable 
grasses can be maintained by good range management. 
(Capability unit VIs-38; Shallow range site) 


Bainville Series 


The Bainville series consists of light-colored loams that 
are underlain by soft bedrock at a depth of about 16 inches. 
‘These soils occur in small areas in a few parts of the rolling 
uplands northeast of Geyser. They developed under a 
cover of mid grasses. 

The surface layer is light brownish gray, is about 6 
inches thick, has weak, granular structure, and is easily 
worked. It is underlain by a subsoil of pale-yellow, 
strongly calcareous, massive loam that is about 8 to 10 
inches thick and grades to thinly stratified layers of soft 
sandstone, siltstone, and shale. The depth to bedrock 
ranges from 1 to 2 feet. 

These soils take in water fairly well but have moderately 
low moisture-storage capacity. They are low in organic- 
matter content. 

The Bainville soils contain less clay than the Midway 
soils and are deeper to bedrock. 

‘Bainville loam (4 to 15 percent slopes) (Ba).—This soil 
occurs on knolls and side slopes of the rolling uplands. 
Its profile is like the one described as representative of 
the Bainville series. 

Included in areas mapped as this soil are areas of Mid- 
way clay loam that are less than 1 acre in size and make 
up less than 2 percent of any mapped area. 

This soil is droughty, is low in organic-matter content, 
and produces low yields. Under cultivation, it erodes 
easily if itis not protected. ‘Some areas are cultivated the 
same way as are adjacent larger areas of Winifred soils, 
Most of this soil is in native range or pasture, but forage 
yields are only moderate. (Capability unit [Ve-6, dry- 
land; Silty range site, 15 to 19 inches precipitation) 


Beckton Series 


In the Beckton series are soils that have a moderately 
thick loam or clay loam surface layer and a moderately 
alkaline subsoil with a claypan. These soils are on ter- 
races and high benches, where they occur as relatively 
pure areas of Beckton soils and in complexes with the 
Arvada, Savage, and Danvers soils. They developed 
under a dense cover of mid grasses. 

Beckton loam is the most representative soil of this 
series, Its surface layer is about 6 inches thick. ‘The up- 
per part is dark grayish brown and generally has very 
weak, blocky structure, and the lower part is light grayish 
brown and has platy structure. The subsoil is dark gray- 
ish brown and is about 6 inches thick. It has columnar 
structure in the upper part and blocky structure in the 
lower. This layer grades to light olive-brown clay in 
which the salts and lime have accumulated, 

The surface layer ranges from 4 to 8 inches in thickness. 
In some areas the subsoil is only slightly alkaline. The 
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accumulated ime occurs above the accumulated salts in 
some places and with them in others. 

These soils take in water slowly and are well drained 
to moderately well drained. They have only a moderate 
supply of organic matter. The claypan subsoil and the 
accumulated salts restrict the growth of roots. Crop 
yields are fair to moderately low. 

The Beckton soils have a thicker, darker colored surface 
layer than the Arvada soils, 

Beckton loam (0 to 2 percent slopes) (Bb)—This soil 
occurs in small areas on low terraces. ts profile is like 
the one described as representative of the Beckton series. 

Included in. areas mapped as this soil are spots of Ar- 
vada soils that make up less than 10 percent of any mapped 
area. 

Some of this soil is cultivated, and some is in native 
range. Because permeability is slow. and the root growth 
is restricted, only moderately low yields of crops can be 
expected, Unprotected areas of this soil are susceptible 
to wind erosion. (Capability unit ITIs-1, dryland; Silty 
range site, 15 to 19 inches precipitation) 

Beckton-Arvada clay loams (0 to 8 percent slopes) 
(Bc}.—This complex consists of Beckton. and Arvada soils 
that are in slight depressions on a few fans and stream 
terraces. These soils are so intermingled that they cannot 
be shown separately on the soil map. They have profiles 
like those described for the Beckton and Arvada series. 

The Beckton soil makes up 60 to 70 percent of this com- 
plex; the Arvada soil, 20 to 80 percent; and bare spots of 


Laurel clay loam, 5 to 10 percent of most mapped areas. - 


The Beckton and Arvada soils have a clay loam surface 
layer and a claypan in the subsoil. The surface layer of 
the Beckton soil is moderately thick and that of the Ar- 
vaca soil is shallow. The Arvada soil is in slight de- 
pressions. 

Most of the acreage of this complex is in native range, 
but small areas are cultivated the same way as are adja- 
cent, larger areas of Winifred and Savage soils. Under 
good range management, forage yields are fair to good. 
Because the soils in this complex are low in organic-matter 
content, are slowly permeable, and have rapid runoff, they 
produce fairly low yields of cultivated crops. They erode 
easily if they are not protected. (Beckton part: capa- 
bility unit ITIs-1, dryland; Clayey range site, 15 to 19 
inches precipitation. Arvada part: capability unit 
IVs-1, dryland; Dense Clay range site) 

Beckton-Danvers clay loams (0 to 4 percent slopes) 
(Bd)—Beckton clay loam and Danvers clay loam are 
mapped together as-a complex because they are so mter- 
mingled that they cannot be shown separately on the soil 
map. They occur in the north-central part of the survey 
area on high benches along Davis Creek. 

Beckton clay loam amounts to 50 to 70 percent of this 
complex, and Danvers clay loam amounts to 30 to 50 per- 
cent. Both soils have a few pebbles on the surface and 
throughout the profile. The Beckton soil is less alkaline 
than the soil described as representative of the Beckton 
series, but lime has accumulated in the lower subsoil. The 
Danvers soil is similar to the soil desertbed for the Danvers 
series. ; 

Most of this complex is used to produce small grain. 
On the whole the complex is productive, but the slowly 
permeable Beckton soil 1s less productive than the Danvers 
soil and makes a less desirable seedbed. Also, in some 


places plowing turns up the clay subsoil material in the 
thin Beckton soil. Both soils are susceptible to wind ero- 
sion if they are not protected. (Beckton part: capa- 
bility unit, ITIs-1, dryland; Clayey range site, 15 to 19 
inches precipitation. Danvers part: capability unit TIe— 
2, dryland; Clayey range site, 15 to 19 inches precipita- 
tion) 

Beckton-Savage complex (0 to 2 percent slopes) (Bf).— 
This complex consists of Beckton and Savage soils that are 
mingled so closely that they cannot be shown separately 
on the soil map. It occurs only on a few terraces in the 
east-central part of the survey area. 

The Beckton soils occupy 50 to 70 percent of the com- 
plex; the Savage soils, 30 to 40 percent; and spots of 
Arvada clay loam, 5 to 10 percent. The Arvada soil has 
a thin clay loam surface layer and a claypan in the sub- 
soil. The Beckton soils are similar to the soil described 
for the Beckton series except that they have a loam and 
clay loam surface layer and less clay in the subsoil. The 
Savage soils are mostly silty clay, and they are finer tex- 
tured throughout than 1s typical of Savage soils. 

This complex is suitable for hay, small grain, and pas- 
ture. Under good management, the Beckton and Savage 
soils are fairly productive. Yields are low on the spots 
of Arvada clay loam. Because of their clay subsoil, the 
Beckton soils are less permeable to water and roots than 
the Savage soils and are, therefore, less productive. The 
Savage silty clay is somewhat difficult to work and can be 
tilled only if the moisture content is good. The granular 
surface Jayer of both the Savage and Beckton soils is 
highly susceptible to wind erosion where it is not pro- 
tected. ‘Stubble mulch and wind strips provide adequate 
protection, (Beckton part: capability unit I[Is-1, dry- 
land; Clayey range site, 15 to 19 inches precipitation. 
Savage part: capability unit Ile-3, dryland; Clayey 
range site, 15 to 19 inches precipitation) 


Big Timber Series 


The Big Timber series consists of dark-reddish clay 
loams that are underlain by bedrock at a depth of about 15 
inches. These soils occur on steep slopes in the foothills 
where sandstone crops out in most places. They developed 
under a cover of mid grasses. 

These soils are calcareous throughout. They have a 

ranular, weak-red to reddish-brown surface layer that 
is about 3 inches thick. The subsoil is weak-red to reddish- 
brown clay loam about 12 inches thick. Generally, it has 
weak, blocky structure and contains fragments of shale 
and sandstone in the lower part. The subsou merges with 
clay loam parent material that weathered from reddish- , 
colored shale and sandstone. 

The surface layer ranges from 2 to 4 inches in thickness. 
In some places layers of clay have weathered from the 
shale strata. Depth to the bedrock ranges from 12 to 18 
inches. 

These soils take in water moderately slowly and have 
rapid runoff. Their moisture-storage capacity is moder- 
ate. The supply of organic matter is raoderataly low. . 

The Big Timber soils have a thinner, lighter colored 
surface layer than the Darret soils and a less clayey sub- 
soil. Also, they are shallower to bedrock. 

In this survey area, the Big Timber soils are mapped 
only with the Cheadle soils and Rock outcrop. 
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Blaine Series 


Tn the Blaine series are dark-colored soils that are under- 
lain by igneous rock at an average depth of 24 inches. 
These soils occur on rolling uplands. They developed 
under a dense cover of mid grasses. 

Blaine stony loams are the most extensive and most 
representative soils of the series. They have a dark-gray 
surface layer that is about 8 inches thick and is free of 
lime. The subsoil is dark grayish-brown, blocky clay loam 
or light clay that is about 14 inches thick. This layer 
grades to gravelly clay loam that contains accumulated 
lime and merges with bedrock at a depth of about 24 
inches, The parent material is gravelly clay loam that 
weathered mostly from igneous rock. 

The surface layer is loam or stony ‘loam. ‘The subsoil 
ranges from clay loam to light clay in texture and. gen- 
erally from 15 to 20 inches in thickness. Depth to bedrock 
ranges from 18 to 60 inches but generally it is less than 
24 inches. 

These soils take in water readily and have fair to good 
moisture-storage capacity. Runoff is medium on the mod- 
erate slopes and rapid on the stronger slopes. ‘The supply 
of organic matter is moderate. 

The Blaine soils are distinguished from the nearly black, 
lime-free Woodhurst soils by their lighter colored surface 
layer and the layer of accumulated lime. Their strong, 
blocky subsoil distinguishes them from the associated 
Spring Creek soils, which have a moderate, granular 
subsoil. 

Blaine-Spring Creek loams, 2 to 8 percent slopes 
(3g)—This complex consists of Blaine loam and Spring 
Creek loam that are so closely intermingled that they can- 
not be shown separately on the soil map. These soils occur 
on gently rolling uplands. 

The Blaine soil amounts to 75 to 80 percent of the com- 
plex, and the Spring Creek soil amounts to most of the 
rest. The Spring Creek soil is on knolls and complex 
slopes in areas that are less than 1 acre to 2 acres in size. 
Tt is somewhat similar to the soil described for the Spring 
Creek series, but it is nonstony and deeper (15 to 18 
inches) to bedrock. The Blaine soil surrounds the knolls 
and complex slopes that are occupied by the Spring Creek 
soil. It is 18 to 24 inches to bedrock, which 1s shallower 
to rock than is typical of Blaine soils. 

The Spring Creek soil is fairly droughty, but the Blaine 
soil can store a moderate amount of moisture. Under good 
management, these soils together produce fair to good 
yields of small grain or hay. Because slopes are moderate 
and the surface layer is granular, these soils are subject to 
both wind and water erosion if they are not protected. 
(Capability unit TTIe4, dryland; Silty range site, 15 to 
19 inches precipitation) 

Blaine-Spring Creek stony loams (8 to 35 percent 

_slopes) (Bh).—This complex consists of Blaine soils and 
Spring Creek soils that are so intermingled that they can- 
not be shown separately on the soil map. These soils are 
on hilly uplands east of the Highwood Mountains and 
north of Arrow Creek, and they occur in a few places in 
the central part of the survey area. 

The Blaine soil makes up 40 to 60 percent of each 
mapped area, and the Spring Creek soil, 30 to 50 percent. 
Rock outcrop makes up 5 to 10 percent of most mapped 

“areas and is on knobs and ridges. Spring Creek stony 


loam occupies prominent knobs and ridges and is sur- 
rounded by the Blaine soil on the side slopes. The Blaine 
soil is similar to the soil described as representative of the 
Blaine series. It has a varying amount of stones and peb- 
bles on. the surface and through the soil. 

The soils in this complex are best suited to range and, 
under good management, produce good yields of forage. 
Because the Blaine soilis stony and is in small, irreeularly 
shaped areas, it is not suitable for regular cultivation. 
The Spring Creek soil is too shallow, stony, and droughty 
for cultivation. (Blaine part: capability unit VIs-2; 
Silty range site, 15 to 19 inches precipitation. Spring 
Creek part: capability unit VIIs-2; Shallow range site) 


Blythe Series 


The Blythe series consisis of soils that have a thick, 
black loam surface layer and a claypan in the subsoil. 
These soils occur on the gently and moderately sloping up- 
lands, fans, and stream terraces. ‘They are in the foothills 
south of the Highwood Mountains, where they developed 
under a dense cover of mid and tall grasses. , 

The surface layer is loam about 14. inches thick. In the 
upper part it 1s dark gray or very dark gray and has gran- 
ular structure; in the lower part it is gray and has fine, 
blocky structure. The surface layer is underlain by a 
claypan. that is 15 inches thick and breaks into columns, 
prisms, and blocks. Generally, calcium carbonate and 
gypsum have accumulated in the lower part of the subsoil. 
On the uplands the parent material is light-colored clay 
that weathered in place from shale, and on the fans it is 
light-colored clay aihaviuin 

The surface layer ranges from 10 to 18 inches in thick- 
ness. .On the uplands shale and sandstone are at a depth 
of 20 to 40 inches, but on the fans depth to bedrock is 
more than 5 feet. 

These soils are moderately well drained or well drained 
and have good moisture-storage capacity. They have a 
good supply of organic matter and are easily worked. 
The subsoil, however, is slowly to very slowly permeable 
to water and roots. 

The Blythe soils have a thicker, darker colored surface 
layer than the Beckton soils. Other than gypsum, Blythe 
tte lack the salts that occur in the subsoil of the Beckton 
soils. 

Blythe loam, 2 to 4 percent slopes (Bk).—This soil oc- 
curs on gently sloping fans and terraces. It has a profile 
like the one described as representative of the Blythe 
series. In some places on the terraces, the lower part of 
the subsoil is slightly mottled. This mottling indicates 
restricted drainage. 

Included on the upper part of some fans in areas 
mapped as this soil are areas less than 2 acres in size that 
have slopes of 5 or 6 percent. Also included are a few 
spots that have a thin surface layer and amount to less 
than 5 percent of any mapped area. 

This soil is suited to hay, small grain, and pasture. TEx- 
cept for the few spots that have a thin surface layer, the 
sotl is easily worked and produces well. Planting may be 
delayed im some areas where drainage is restricted. The 
eranular surface layer is highly susceptible to wind ero- 
sion where it is not protected. (Capability unit ITIe-5, 
dryland; Silty range site, 20 to 24 inches precipitation) 
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_ Blythe loam, 4 to 8 percent slopes (8m).—This soil is 
on moderately sloping fans and rolling uplands. Its pro- 
file is similar to the one described as representative of the 
Blythe series. On the uplands shale is at a depth of 20 to 
40 inches and on. the fans, it is at a depth of more than 
5 feet. 

Included in some areas mapped as this soil are small 
areas that have a thin surface layer. These areas make 
up 5 to 10 percent of some mapped areas. 

Most of this soil is cultivated in the same way as are 
adjacent areas of Alder clay loam. The rest is in native 
range. LExcept for the thin spots, yields ave good. 
cause of its slope and slow permeability, this soil is highly 
susceptible to water erosion. The granular surface layer 
is subject to wind erosion where it is not protected by a 
plant cover or where conservation practices are: not ap- 
plied. (Capability unit TIIe-5, dryland; Silty range site, 
20 to 24 mehes precipitation) 


Bowdoin Series 


The Bowdoin series consists of deep, dark-colored, im- 
perfectly drained sotls that are calcareous. These soils 
formed in clay or silty clay. They occur mainly in the 
outer parts of wide valleys. In a few places they are 
along mtermittent streams in narrow valleys. The native 
vegetation consists mainly of water-tolevant grasses, but 
a few sedges grow in some places. 

‘The surface layer is very dark gray and about 10 inches 
thiek. 
blocky i the lower. The subsoil consists of very dark 
gvay clay that has prismatic or blocky structure and is 
about 20 inches thick. The lower part of the subsoil is 
mottled with gray and brown. The underlying material 
is dense clay. 

The surface layer ranges from silty clay to silty clay 
loam, but only silty clay is mapped in this survey area. 
Generally, the water table fluctuates between depths of 
24% and 5 feet. 

These soils ave slowly permeable or very slowly per- 
meable. They have a good supply of organic matter. 

The Bowdoin soils have a darker colored subsoil than 
the Promise soils, and they have a high water table that 
the well-dvained Promise soils lack. 

Bowdoin silty clay, low clay variant (0 to 2 percent 
slopes) (Bo})—This is the only Bowdoin soil mapped in the 
survey area. Most of the acreage is in native plants and 
is used for pasture and hay, but a small acreage is used to 
produce small grain. Because of its high-clay content 
and high water table, this soil is dificult to work. Tt 
provides good pasture if it is irrigated. Overflow is a 
problem m some places. (Capability unit IIIw-1, dry- 
land; Subirrigated range site) 


Bridger Series 

The Bridger series consists of deep, black loams and 
stony loams that occur on. foot slopes and fans in the foot- 
hills of the survey area. These soils developed under s 
dense cover of mid and tall grasses. 

‘The surface layer js dark-gvay loam or stony loam that, 
has granular or blocky structure and is about 7 inches 


Be-. 


It is granular in the upper part and prismatic or 


thick. ‘The subsoil is more clayey than the surface layer 
and. is about 20 inches thick. It is brown, noncalcareous, 
and blocky. The subsoil grades to strongly calcareous 
clay loam or gravelly clay loam in which lime has accu- 
mulated. The parent material is gravelly loamy alluvium 
that washed from the uplands. 

The surface layer ranges from 6 to 10 inches in thickness 
and is stony loam in most places. The subsoil ranges from 
clay loam to Jight clay. In places there are weak to 
strong accumulations of calcium carbonate at a depth of 
20 to 80 inches. The content of gravel, cobblestones, and 
stones ranges from a trace to as much as 80 percent. 

These soils take in water readily, are well drained, and 
have good moisture-storage capacity. They have a good 
supply of organic matter. : 

The Bridger soils have a thinner surface layer and a 
more clayey subsoil than the Adel soils and generally 
contain more coarse fragments in the lower part of the 
subsoil, 

Bridger loam, 2 to 4 percent slopes (8p).—This soil oc- 
curs in small areas on gently sloping fans and terraces. 
Except that it contains fewer coarse fragments, its profile 
is similar to the one described as representative of the 
Bridger series. 

Tneluded in areas mapped as this soil on the higher parts 
of some fans are areas less than 1 acre in size that have 
slopes of 5 or 6 percent. 

This soil is used. mainly to produce hay. Much of it is 
irrigated, Although the growing season is short, this soil 
produces good yields of small grain tf farm operations 
are timely, It is easily tilled, and its surface soil provides 
a good seedbed, but in unprotected cultivated areas, water 
erosion is a slight eee. (Capability unit Ie-1, dry- 
land, and TiTe-6, irrigated; Silty range site, 20 to 24. 
inches precipitation) 

Bridger loam, 4 to 15 percent slopes (Br).—This soil 
occupies short foot slopes and sloping fans below the wp- 
lands. Its profile is like the one described as representa- 
tive of the Bridger series. 

Inciuded in areas mapped as this soil on the higher parts 
of the fans are small areas of cobbly soils. 

Most of this soil is used to produce hay. A part of the 
acreage is irrigated, but careful management is needed for 
an even distribution of water. Because it has stronger 
slopes, this soil has more rapid runoff than Bridger loam, 
2 to 4 percent slopes, and is more susceptible to erosion 
if it is not protected. (Capability unit TVe-1, dryland, 
and IVe-6, irrigated; Siliy range site, 20 to 94 inches 
precipitation ) 

Bridger stony loam (4 to 35 percent slopes) (8s) —~This 
soil occurs on sloping fans and steep foot slopes below the 
uplands. Most of it is on fans that have slopes of 4 to 
15 percent. It has a profile that is more stony and cobbly 
thronghout. than the profile described as representative of 
the Bridger series. The amount of cobblestones and 
stones in the surface layer varies from about 5 percent on 
the lower parts of fans to as much as 25 percent on the 
higher parts. 

This soil is too stony for cultivation. Under good man- 
agement, it produces good yields of forage for grazing, 
(Capability unit VIs-1; Silty range range site, 20 to 24 
inches precipitation ) 
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Castle Series 


The Castle series consists of very dark colored clayey 
soils that are underlain by clay shale at an average depth 
of 28 inches. These soils occur only in a few places in the 
foothills of the Little Belt Mountains. They developed 
under a dense cover of mid grasses. 

These soils are calcareous clay throughout. The very 
dark grayish-brown surface layer is about 8 inches thick 
and has granular structure in the upper part and weak 
blocky structure in the lower part. It grades to a very 
dark gray subsoil in which some calcium carbonate has 
accumulated at a depth of 12 to 18 inches. The subsoil 
merges with the underlying shale at a depth of 20 to 40 
inches. The parent material is clay that weathered in 
place from the shale. 

In some places the surface layer consists of alluvium of 
clay loam texture. 

These soils have a good supply of organic matter, but 
they absorb water very slowly because the content of clay 
is high. Cracks 1 to 2 inches wide form when the soils 
contract as they dry, but the cracks close when the soils 
are wet again. 

The Castle soils have a darker colored and thicker sur- 
face layer than the Pierre soils. 

Castle clay, 4 to 15 percent slopes (Co).—This soil oc- 
curs on rolling uplands. ‘Tts profile is like the one de- 
scribed as representative of the Castle series. Depth to 
shale ranges trom about 20 inches on the knolls and ridges 
to about 40 inches on the side slopes. 

Tneluded on short fans in areas mapped as this soil are 
areas that have a clay loam surface layer. These inclu- 
sions make up as much as 15 percent of some mapped areas. 

This soil is used mostly for pasture and hay and is best 
suited to those uses. Unprotected areas are highly sus- 
ceptible to water erosion because permeability is slow and 
runoff is vapid. (Capability unit [Ve-3, dryland; Clayey 

‘ange site, 20 to 2 inches precipitation) 

Castle clay, 15 to 35 percent slopes (Cb) —This soil 
occupies small.areas on. steeply volling or hilly uplands. 
Its profile is similar to the one described as representative 
of the Castle series. Ledges of limestone and sandstone 
crop out and make up less than 5 percent of some mapped 
areas. 

This soil is too steep for cultivation and is used for native 
range. It produces good yields of forage under good 
management. Trampling of livestock causes considerable 
damage, particularly when the soil is muddy. (Capa- 
bility unit VIe-2; Clayey range site, 20 to 24 inches 
precipitation ) : 

Castle complex (15 to 35 percent slopes) (Cc]—This 
complex occurs on steep, hummocky, or hilly slumps in 
landslide areas. The slides occurred in the clay shale on 
which the Castle soils normally form. Castle soils make 
up 70 to 80 percent of the complex. The rest is varying 
proportions of reddish clay loam and small outcrops of 
sandstone, limestone, and igneous rock. The clay loam 
developed from soft shale and sandstone, and the outcrops 
occur with small areas of Cheadle, Duncom, and Spring 
Creek soils. Small springs, seeps, and drainageways are 
common. 

This coniplex of soils is too steep, rough, and stony for 
cultivation. Under good range management, it produces 
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good yields of forage for grazing. (Capability unit 
Vie-2; Clayey range site, 20 to 24 inches precipitation) 


Chama Series 


The Chama series consists of moderately dark colored 
clay loams that are underlain by soft bedrock at a depth 
of about 80 inches. These soils are on rolling uplands in 
the southeastern corner of ‘the survey area. The native 
vegetation consists of mid grasses. 

The surface layer is dark grayish brown and about 5 
inches thick. It has weak granular to weak platy struc- 
ture and is easily worked. This layer is underlain by 
dark grayish-brown clay loam that is about 4 inches thick 
and has prismatic or blocky structure. The lower part of 
the subsoil is pale brown or light gray and strongly cal- 
careous. It merges with soft bedrock at a depth of about 
30 inches. The parent material is clay loam that weath- 
ered in place from soft shale. 

The surface layer ranges from 3 to 5 inches in thickness 
in undisturbed areas and generally is calcareous in cul- 
tivated areas. The upper part of the subsoil is 8 to 5 
inches thick. The depth to shale ranges from 2 to 4 feet. 

‘These soils have moderate to moderately slow perme- 
ability, good moisture-storage capacity, high natural fer- 
tility, and a fairly low supply of organic matter. 

The Chama soils contain a greater amount of calcium. 
carbonate than the Straw and Bainville soils. They have 
a shale substratum that the Straw soils Jack, and they are 
darker colored than the Bainville soils. 

Chama clay loam, 4 to 8 percent slopes (Cd).—This soil 
occurs on rolling uplands. Its profile is like the one de- 
scribed as representative of the Chama series. 

Included on some of the knolls in areas mapped as this 
soil are very small areas of Midway clay loam. 

This soil is fairly productive, and most of its small 
acreage is cultivated. Tillage is easy, and the surface 
layer provides a good seedbed. Because this soil is slop- 
ing and moderately slow in permeability, water erasion 
is likely. Wind erosion is less likely than water erosion. 
Conservation practices are needed to conserve moisture 
and to control erosion. (Capability unit TITe-9, dryland; 
Clayey range site, 15 to 19 inches precipitation) 

Chama-Midway clay loams, 4 to 8 percent slopes 
(Cf)—This complex consists of Chama clay loam and Mid- 
way clay loam that are so intermingled that they cannot 
be shown separately on the soil map. It occurs on rolling 
uplands. 

The Midway clay loam, a light-colored soil that is shal- 
low over shale, has a profile similar to the one described as 
representative of the Midway series. It occurs on the 
knolls and rises and makes up 20 to 40 percent of each 
mapped area. The Chama clay loam makes up the rest and 
is on side slopes and other areas that surround the knolls. 
Tts profile is like the one described as representative of the 
Chama series, 

The Chama clay loam is fairly productive and is suitable 
for hay, small grain, and pasture. Because runoff is me- 
dium, erosion is likely in unprotected areas. The Midway 
clay loam is droughty, low in organic-matter content, and 
susceptible to erosion. It is best. used for pasture and hay 
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where that use is feasible. (Chama part: capability unit 
IiTe-2, dryland; Clayey range site, 15 to 19 inches pre- 
cipitation. Midway part: capability unit [Ve—6, dry- 
land; Clayey range site, 15 to 19 inches precipitation) 

Chama-Midway clay loams, 8 to 15 percent slopes 
(Cg]—This complex consists of areas of Chama clay loam 
and Midway clay loam. that are so intricately mixed that 
they cannot be shown separately on the soil map. It occu- 
pies moderately. steep slopes on rolling uplands. 

The Midway clay loam makes up 30 to 40 percent of this 
complex, and the Chama soil makes up the rest. The Mid- 
way soil occurs on knolls and ridges and is shallow and 
light colored. It has a profile like the one described as 
representative of the Midway series. The Chama clay 
loam_occurs between ridges and on side slopes that sur- 
round knolls. Ié is shallower to shale than the soil de- 
scribed for the Chama series. 

This complex is in cultivated crops and native range. 
The Chama clay loam is fairly productive and is best used. 
for pasture or hay. Because of the moderately steep slopes 
and rapid runoff, water erosion is a serious problem where 
firmly anchored living plants have been destroyed by cul- 
tivation. Because it is shallow and moderately steep, the 
Midway soil is best, protected by permanent vegetation. 
(Chama part: capability wnit IVe-2, dryland; Clayey 
range site, 15 to 19 inches precipitation. Midway part: 
capability unit VIe-6; Clayey range site, 15 to 19 inches 
precipitation) 


Cheadle Series 


The Cheadle series consists of dark colored or very 
dark colored soils that generally are shallow over sand- 
stone. These soils occur on moderate to very steep slopes 
in the uplands of the foothills, and, to a lesser extent, in 
the plains section of the survey area. They developed 
under vegetation consisting mostly of midgrasses. 

Cheadle stony loam is the most extensive and most repre- 
sentative Cheadle soil in the survey avea. Its surface layer 
is dark grayish brown to very dark grayish brown, is 
about 4 inches thick, and is free of lime.” It has weak, 
fine, granular structure. It is underlain by grayish-brown 
or dark grayish-brown stony loam that is about 8 inches 
thick and is calcareous or noncalcareous. This layer rests 
on broken or shattered sandstone. 

The Cheadle soils in this survey area have a surface 
layer of loam, stony loam, and channery loam, Depth to 
bedrock ranges from 8 to 24 inches but is most commonly 
less than 18 inches. Generally, some calcium carbonate has 
accumulated on sandstone fragments above the bedrock 
or on the upper layers of the bedrock. 

These soils take in water readily, but they are droughty 
because they are shallow and have low moisture-storage 
capacity. Their thin surface Jayer contains only a moder- 
ate supply of organic matter. 

The underlying sandstone from which the Cheadle soils 
formed distinguishes them from the Duncom soils, which 
are underlain by limestone, and the Spring Creek soils, 
which are underlain by igneous rock. The Cheadle soils 
lack the thick, blocky subsoil of the Teton soils. 

Cheadle-Big Timber-Rock outcrop complex (15 to 35 
percent slopes) {Ch)—This complex occupies broken slopes 
on the edge ef plateaus and on canvon walls in the lower 
foothills. It consists mostly of Cheadle stony loam and 


Big Timber clay loam. These soils occur as lateral bands 
on. steep and very steep slopes that are broken by ledges 
of sandstone. 

‘Cheadle stony loam makes up 40 to 70 percent of this 
complex; Big Timber clay loam, 10 to 30 percent; and 
Rock outcrop, 20 to 50 percent. Generally, the Cheadle 
soil oceurs as lateral bands, and the Big Timber soil is on 
concave slopes. The Cheadle soil.is 8-to12..inches thick,. 
which is thinner than typical Cheadle soils. The Big 
Timber soil has a profile like the one described as typical 
of the Big Timber series, 

Commonly included at the base of slopes is Twin Creek 
loam. It makes up 10 percent of most mapped areas. 
Darret clay loam amounts to 5 percent of some mapped 
areas. 

The soils in this complex are so steep and broken that 
they cannot be cultivated, but they are suitable for range. 
They are droughty because they are shallow and have 
rapid runoff. Under good management, this complex as 
a whole produces fair yields of forage. The Twin Creek 
and Darret soils can produce good yields of forage. 
(Cheadle part: capability unit VIIs-2; Thin Breaks 
range site, 15 to 19 inches pvecipitation. Big Timber 
part: capability unit VIe-6; Thin Breaks range site, 15 
to 19 inches precipitation. Rock outcrop part: capability 
wnit VITIs-1; Thin Breaks range site, 15 to 19 inches 
precipitation ) 

Cheadle channery loam, 2 to 8 percent slopes (Ck).— 
This soil oceurs on gently rolling uplands. Tixcept for 
the channery loam surface layer, it has a profile like the 
one described as representative of the Cheadle series. 

Generally, this soil is 10 to 20 inches deep. On the 
knolls and ridges it is shallower than in other places and 
contains more sandstone fragments in the surface layer. 

Most of this soil is in native range, and some areas that 
were cultivated have reverted to grass. Because the soil 
is droughty, yields of small grain ave low. Hay, pasture, 
or native range is the best use. Unprotected areas are sus- 
ceptible to wind erosion, (Capability unit [Ve-6, dry- 
land; Silty range site, 15 to 19 inches precipitation) 

Cheadle channery loam, 8 to 15 percent slopes (Cm)- 
This soil occurs on knolls, on ridges, and in areas sur- 
rounding them. The knolls and ridges make up 40 to 50 
percent, of this soil, Iéxcept for depth, the soil has a 
profile similar to the one described as representative of 
the Cheadle series. Depth ranges from 10 to 14 inches on 
the knolls and ridges and 14 to 18 inches in the aveas sur- 
rounding them. 

Included on some ridges in areas mapped as this soil are 
small areas of Cheadle stony loam. 

Because this soil is moderately steep and droughty, it is 
not suitable for regular cultivation. It is highly suscep- 
tible to water erosion where the firmly anchored living 
plants have been destroyed. Yields of small grain and 
hay are low, but those of grass are fair. (Capability unit 
Vie-6; Silty range site, 15 to 19 inches precipitation) 

Cheadle loam, 2 to 8 percent slopes (Cn) —This soil oc- 
curs on gently rolling uplands. JExcept that it is non- 
stony and deeper to bedrock, this soil has a profile similar 
to the one described as representative of the Cheadle series. 
Depth to bedrock ranges from 15 to 24 inches. 

This soi] has fairly low moisture-storage capacity, but 
under good management it produces fair yields of small 
grain and hay. Because runoff is medium, water erosion 


22 


is likely in unprotected areas or where conservation prac- 
tices are not applied. (Capability unit [ITe—4, dryland; 
Silty range site, 15 to 19 inches precipitation) ; 

Cheadle loam, 8 to 15 percent slopes (Co}.—This soil 
occurs on rolling uplands that have moderately steep 
slopes. Except that it is nonstony and deeper to bedrock, 
this soil has a profile similar to the one described as rep- 
resentative of the Cheadle series. Depth to bedrock 
generally is 15 to 24 inches. 

Included on knolls in areas mapped as this soil are 
areas of Cheadle channery loam that are less than 15 
inches deep. These inclusions make up as much as 10 per- 
cent of some mapped areas. 

Because runoff is rapid, this soil is highly susceptible 
‘to water erosion if left without vegetative cover. It is 
best used for hay or pasture. (Capability unit [Ve—5, dry- 
land; Silty range site, 15 to 19 inches precipitation) 

Cheadle stony loam (4 to 35 percent slopes) (Cp).— 
This soil oceurs on moderately slopimg plateaus, on edges 
of steep plateaus, and on steep side slopes of coulees. It 
has a profile like the one described as representative of 
the Cheadle series. ‘ 

Ineluded on steep slopes in areas mapped as this soil 
are small areas of sandstone outcrop that make up as much 
as 10 percent of some mapped areas. 

This soil is too stony and too shallow for cultivation and 
is best used for grazing. Because it is droughty, yields of 
forage are lower than on deeper soils. Native range plants, 
however, can be maintained if management is good. 
(Capability unit VITs-2; Shallow range site) 

Cheadle-Rock outcrop complex (35+ percent slopes) 
(Cr).—This complex is on very steep, broken slopes on the 
edges of uplands, where it occurs with the Teton and other 
Cheadle soils. 

The Cheadle soil makes up 40 to 60 percent of this 
complex; Rock outcrop makes up 30 to 50 percent; and 
Raynesford -and Adel stony loams account for the rest. 
The Raynesford and’ Adel soils ave at the base of slopes, 
The Cheadle soil has a stony loam surface layer and is 
shallower to bedrock than the Cheadle soil described as 
representative of the series, 

The soils of this complex ave suitable only for wildlife 
habitats and range. They produce only a smal] amount 
of forage in which ponderosa pine is commonly scattered. 
(Cheadle part: capability unit VIIs-2; Very Shallow 
range site. Rock outcrop part: capability unit VITIs-1; 
Very Shallow range site) 

Cheadle-Duncom-Rock outcrop complex (15 to 35 per- 
cent slopes) (Cs}—This complex occurs in mountainous 
areas of the foothills on steep slopes that are broken by 
ledges of sandstone and limestone. Igneous rock crops 
out in places. 

Each mapped area of this complex consists of 50 to 70 
percent Cheadle and Duncom stony loams; 15 to 25 per- 
cent Rock outcrop; 5 to 10 percent Teton and Skaggs soils; 
and small areas of Raynesford stony loam. The Cheadle 
and Duncom soils ave between the ledges. They have pro- 
files like the ones described as representative of the 
Cheadle and Duncom series. The Teton and Skaggs soils 
occur in smal] areas on concave slopes between the ledges. 
The Raynesford soil is at the base of slopes. 

The soils of this complex are too steep, stony, and broken 
for cultivation. Under good range management, the na- 
tive vegetation can be maintained and fair yields of for- 
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age produced. The Cheadle and Duncom soils are shal- 
lower and more droughty than the Teton and Skaggs 
soils and produce lower yields. (Cheadle and Duncom 
parts: capability unit VIIs-2; Thin Breaks range site, 20 
to 24 inches precipitation. Rock outcrop part: capability 
unit VITIs-1; Thin Breaks range site, 20 to 24 inches pre- 
cipitation) 


Clayey Alluvial Land (Ct) 


This land type is on slopes of 2 to 15 percent below the 
rough breaks along Arrow Creek. It consists of deep, 
clayey, saline soils that occur on coalescing fans below 
areas of Lismas soils and of exposed clay shale. These 
saline soils are dominantly clayey throughout, but they 
contain lenses of fine sand and shaly and gravelly mate- 
rials. In many small areas, 5 to 20 feet wide, highly dis- 
persed soils support a sparse cover of vegetation. These 
areas make up 20 percent of some mapped areas. Sharp 
drainageways dissect Clayey alluvial land in places. 

This land type is very slowly permeable because it is 
clayey and lighly dispersed. | Roots cannot penetrate 
deeply, and runoff is rapid. Organic-matter content 1s 
low. Vegetation is sparse in some places and moderately 
thick in others, Grasses that grow naturally are the most 
desirable and most productive, and they can be maintained 
by good range management. (Capability unit VIe-8; 
Dense Clay range site) 


Cobbly Alluvial Land (Cu) 


This miscellaneous land type is on slopes of 0 to 4 per- 
cent along major streams on narrow flood plains near the 
mountains. It consists of very cobbly and very gravelly 
sandy soils in narrow strips along the Judith River and 
smaller, swift-flowing streams. ‘The surface layer has 
been darkened by an increase in organic matter. The soil 
material is dominantly sand and loamy sand, but it is 
stratified with loam and sandy loam. It is a possible source 
of clean sand suitable for concrete work. 

This land type is too droughty and too cobbly for culti- 
vation. It produces move fovage for grazing than might 
be expected, but compared with other soils, its production 
islow. Grasses that grow naturally are the most produc- 
tive and can be maintained by good range management. 
(Capability unit VIIs-8; Shallow to Gravel range site) 


Colvin Series 


The Colvin series consists of deep, dark-colored, poorly 
drained clay loams on nearly level to gently sloping ter- 
races, The native vegetation is water-tolerant grasses and 
sedges. 

These soils are strongly calcareous throughout, The 
granular surface layer is gray to very dark gray and about 
10 inches thick. The light-colored subsoil is about 2 feet 
thick and, in the upper part, is faintly mottled with strong 
accumulations of calcium carbonate. At a depth of about 
3 feet, the subsoil is underlain by pebbles mixed with mate- 
rial finer than sand.  ‘[his material was deposited by 
former streams. Shale is at a depth of 6 feet or more. 

The surface layer ranges from 6 to 15 inches in thicl- 
ness. The water table fluctuates befween depths of 8 and 


JUDITH BASIN AREA, MONTANA, 23 


5 feet. Depth to the gravelly material ranges from 2 to 
5 feet. 

The underlying impermeable shale causes the poor 
dvainage in these soils, The supply of organic matter is 
good. 

The distinct segregations of lime in the Colvin soils 
distinguishes them from the closely associated Lamoure 
soils. 

Colvin-Lamoure clay loams (0 to 4 percent slopes) 
(Cy).—In this complex Colvin clay loam and Lamoure clay 
loam are mapped together because they are so intermingled 
that they cannot be shown separately on the soil map. 
Each, of these soils have profiles that are typical of their 
respective series. 

Generally, the Colvin. soil is slightly higher than the 
Lamoure soil. Colvin clay loam makes up 40 to 60 per- 
cent of each mapped area, and Lamoure clay loam makes 
up the rest. 

Most. of this complex is in hay or pasture of native 
grasses and sedges that are tolerant of water, but the edges 
of some large areas are cultivated. ‘These soils are suitable 
for cultivation. Because plants receive ample water 
through subirrigation, yields of forage are good. (Capa- 
bility unit IT Tw—1, dryland; Subirrigated range site) 


Cowood Series 


The Cowood series consists of gravelly, loamy, light- 
colored soils that are underlain by igneous bedrock at a 
depth of about 2 feet. These soils occur in the Highwood 
and the Little Belt Mountains on steep, wooded slopes that 
face north. 

Underlying a thin layer of forest litter is a light brown- 
ish-gray, crumb surface layer about 6 inches thick. The 
very gravelly, grayish-brown subsoil has little or no struc- 


ture and merges with bedrock at a depth of about 2 feet. . 


The parent material is gravelly silt loam that weathered 
in, place, or nearly in place, from igneous rock. * ; 

Depth. to bedrock ranges from about 1 to 3 feet. 

These soils are rapidly permeable and the bedrock under 
them has cracks through which some water filters and then 
seeps into local drainageways or adds to the ground water. 
Some tree roots also penetrate into the cracks and obtain 
moisture, though the moisture-storage capacity of the soil 
itself is low. Also low is the content of organic matter. 

The Cowood soils lack the dark-colored surface layer 
and the accumulated lime of the Spring Creek soils. 

Cowood stony loam (15+ percent slopes) (Cw)—This 
soil is on steep and very steep slopes that face north. 
Most of it is in the Highwood Monntains, but a small part 
is in the Little Belt Mountains. Except for depth, it has 
a profile like the one described as representative of the 
Cowood series. Depth to bedrock is 1 to 8 feet, but mois- 
tuve penetrates to a depth of several feet because the bed- 
rock 1s weathered and cracked. 

Most of the native lodgepole pine still stands; only a 
small amount has been harvested for posts and poles. 
The trees and the forest litter help to control runoff and 
erosion and also to regulate the flow of streams and to 
replenish the supply of ground water. (Capability unit 
VIIs-6 ; no range site assigned) 

Cowood-Rock outcrop complex (15+ percent, slopes) 
{Cx}.—This complex occurs in the Highwood Mountains on 
steep and very steep, broken slopes that face south. 


Cowood stony loam makes up 40 to 60 percent of the com- 
plex; Spring Creek stony Joam, 10 to 20 percent; and 
outcrops of rock, 80 to 40 percent. The Cowood soil is 
in scattered patches of timber, the Spring Creek soil is in 
grass, and the outcrops consist of barren level rock, some 
of which has shpped. The Cowood stony loam is 1 to 2 
feet. deep, which is less than average for the Cowood soils. 

The trees in this complex are dominantly lodgepole 
pine, and there is some scattered Douglas-fir, but timber 
is limited in amount and is difficult to harvest because of 
the rugged terrain. Also, areas of grass are somewhat 
inaccessible to livestock. The complex is used by wild 
game, however, and it can stove a Jarge amount of water 
that regulates the flow of streams and replenishes ground 
water. (Cowood part: capability unit VITs-6; no range 
site assigned. Rock outcrop part: capability unit VITTs-1; 
no range site assigned ) 


Danvers Series 


The Danvers series consists of dark-colored clay loams 
that, at a depth of about 80 inches, are underlain by peb- 
bles mixed with material finer than sand. These soils are 
on high benches in the plains of the survey area. They 
generally are nearly level and gently sloping but in. some 
small areas slopes are as much as 15 percent. 

The granular surface layer is gray to dark grayish 
brown, and about 4 inches thick. It is underlain by gray- 
ish-brown, noncalcareous, heavy clay loam that is about 
7 inches thick and has prismatic or blocky structure (fig. 
7). This layer grades to gray or light-gray, strongly 
calcareous clay loam that, at a depth of 24 to 50 inches, 
merges with pebbles mixed. with material finer than sand. 
Overlying the pebbles is parent material consisting of clay 
loam alluvium and some windblown material. In most 
places the pebbles are limestone, but those believed to have 
washed from the Highwood Mountains are igneous rock. 


Figure 7.—Danvers clay loam. The dark-colored surface layer ‘is 

underlain by a noncaleareous layer that has prismatic or blocky 

structure and grades to lighter colored, strongly calcareous 
material, 
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Geologists believe that the pebbles underlying these soils 
were deposited by former streams that flowed from the 
Little Belt and the Highwood Mountains. 

The surface layer ranges from clay loam to gravelly 
‘clay loam or cobbly clay loam’ but is clay loam in most 
places. 

These soils take in water readily, have good moisture- 
storage capacity, and are welldrained. ‘They have a mod- 
erate supply of organic matter. Crops respond well to 
additions of fertilizer. 

The Danvers soils occur closely with the Judith soils 
and are distinguished from them by a noncalcareous, 
blocky upper subsoil. They have stronger accumulations 
of lime in the lower subsoil than the Savage soils and are 
generally less deep to the gravelly substratum. ; 

Danvers clay loam, 0 to 2 percent slopes (Do).—This 
soil occupies nearly level parts of high benches and ter- 
races. It has a profile like the one described as represen- 
tative of the Danvers series. 

Included on gentle, convex slopes in areas mapped as 
this soil are areas of Judith clay loam that are less than 
1 acre in size and amount to as much as 5 percent of some 
mapped areas. 

This soil is productive and is used extensively for small 
grain, It is well suited to hay and pasture. The surface 
layer provides a good seedbed and is easily tilled. Wind 
erosion is likely in unprotected cultivated areas. (Capa- 
bility unit IIc-2, dryland, and Iic-3, irrigated; Silty 
range site, 15 to 19 inches precipitation) 

Danvers clay loam, 2 to 4 percent slopes (Db}.—This 
soil occurs on gentle slopes along drainageways and in ir- 
regularly shaped areas, some of which have a slope of 0 to 
4, percent. It has a profile like the one described as repre- 
sentative of the Danvers series. 

TInchided on convex slopes in areas mapped as this soil 
are small areas of Judith clay loam and Judith gravelly 
clay loam that make up less than 10 percent of any mapped 
aren. 

This productive soil is cultivated in the same way as are 
adjacent areas of Danvers clay loam, 0 to 2 percent slopes. 
Its granular surface layer is susceptible to both wind ero- 
sion and water erosion in unprotected areas. (Capability 
unit, ITe-1, dryland, and I1Te-7, irrigated; Silty range 
site, 15 to 19 inches precipitation) 

Danvers clay loam, 4 to 8 percent slopes (Dc).—This 
soil occurs mostly on long, sloping terraces on the north 
side of Sage Creek, but some areas are on short slopes of 
higher benches. In some places its noncalcareous subsoil 
is thinner than the one described in the profile that is rep- 
resentative of the Danvers series, A few pebbles and cob- 
blestones are scattered on the surface of much of this soil. 

Included on convex slopes in areas mapped as this soil 
are areas of Judith clay loam that make up as much as 10 
percent of some mapped areas. 

This productive soil is suited to small grain, hay, and 
pasture. Runoff is more rapid than on the more gently 
sloping Danvers clay loam, and erosion is more likely in 
unprotected areas where conservation practices are not ap- 
plied. (Capability unit TTTe-2, dryland; Silty range site, 
15 to 19 inches precipitation) 

Danvers cobbly clay loam, 0 to 4 percent slopes (Dd).— 
This soil occurs mostly on nearly level or gently sloping 
benches north of Arrow Creek. It is somewhat similar to 
the soil described as representative of the Danvers series, 


but it has pebbles and cobblestones on the surface and more 
coarse fragments nearer the surface. 

Most of this soil is used for small grain, but some is in 
native range, and some small areas are used for irrigated 
hay. The moisture-storage capacity of this soil is a little 
less than that of the Danvers clay loams. The pebbles and 
cobblestones on the surface help to control wind erosion. 
Under irrigation, unprotected areas are susceptible to 
water erosion. (Capability unit Tle-2, dryland, and 
IIle~9, irrigated; Silty range site, 15 to 19 inches 
precipitation ) 

Danvers cobbly clay loam, 4 to 8 percent slopes (Df). — 
This soil is on short side slopes of drainageways that cross 
the terraces and are in rolling areas at the edge of benches. 
Except for the cobblestones on the surface and a larger 
amount of pebbles and cobblestones in the subsoil, this soil 
has a profile like the one described as representative of the 
Danvers series. 

Included in areas mapped as this soil are small areas of 
Winifred cobbly clay loam that make up 10 to 15 percent 
of some mapped areas. 

This soil has lower yields and moisture-storage capacity 
than Danvers clay loams that are free of cobblestones, but 
the cobblestones and pebbles provide some protection 
against wind erosion, though they make tillage difficult. 

nprotected areas are susceptible to water erosion, (Ca- 
pability unit I1Te-2, dryland, and IVe~9, irrigated; Silty 
range site, 15 to 19 inches precipitation) 

Danvers cobbly clay loam, 8 to 15 percent slopes 
(Dg).—This soil occurs on short side slopes of drainageways 
that cross the benches and on the short slopes between one 
bench and another. It is shallower. than the soil described 
as representative of the Danvers series, and it contains 
more coarse fragments throughout. 

Some of this soil is in cultivated crops, some is in native 
pasture, and a small acreage is in irrigated hay. The cob- 
blestones and pebbles reduce the moisture-storage capacity 
of this soil, and crop yields are less than on.the cobble- 
free, less sloping Danvers soils. Because slopes are mod- 
erately steep, water erosion is a problem in unprotected 
areas. (Capability unit TVe-2, dryland, and IVe-9, ir- 
rigated; Silty range site, 15 to 19 inches precipitation) 

Danvers gravelly clay loam, 0 to 4 percent slopes 
(Dh}.—This soil occurs on high benches in nearly level or 
gently sloping, fairly small areas. It has more grave] on 
the surface and in the subsoil than the soil described as 
representative of the Danvers series. The gravel content 
of the surface layer and the subsoil ranges from 10 to 25 
percent by volume. 

This fairly productive soil is cultivated the same way 
as are adjacent areas of nongravelly Danvers soils. Its 
moisture-storage capacity is reduced by the gravel content, 
and it is susceptible to wind erosion. (Capability unit 
Ile-2, dryland; Silty range site, 15 to 19 inches precipita- 
tion): 

Danvers stony clay loam, 2 to 4 percent slopes (Dk).— 
This nearly level and gently sloping soil is on the high 
benches north of Arrow Creek and east of the Highwood 
Mountains. It occurs with areas of Danvers cobbly clay 
loam and contains some cobblestones, The stones in the 
surface layer and subsoil are 10 to 24 inches across. 

This soil is too stony for cultivation but is well suited 
to range. It produces good yields of forage if range 
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management is good. (Capability unit VIs-2; Silty range 
site, 15 to 19 inches precipitation) : 

Danvers-Judith clay loams, 0 to 2 percent slopes 
(Dm)—This complex consists of Danvers clay loam and 
Judith clay loam that are so intermingled that they can- 
not be shown separately on the soil map. These soils oc- 
(he 3) nearly level benches throughout the survey area 

fig. 8). 

The Danvers clay loam amounts to 50 to 80 percent of 
this complex, and the Judith clay loam amounts to most 
of the rest. The Judith soil is on slight rises and is sur- 
rounded by Danvers clay loam. Most of the Judith soil, 
and in some places the Danvers soil, has a blocky subsoil 
that is thinner than is typical of Judith and Danvers soils. 

The soils in this complex are suited to small grain and 
hay. They are easily tilled, and their surface soil provides 
a good seedbed. Because of its position and high content 
of lime, the Judith soil is less productive than the Danvers 
soil and is more susceptible to wind erosion. 

The Central Montana Branch of the Montana Agricul- 
tural Experiment Station is located on this complex. 
(Capability unit IIc-2, dryland; Silty range site, 15 to 19 
inches precipitation) 

Danvers-Judith clay loams, 2 to 4 percent slopes 
(Dn}.—This complex is in swales, on gently sloping ridges, 
and in gently sloping, narrow areas along drainageways 
that cross benches. Tt consists of Danvers clay loam and 
Judith clay loam that are so intermingled that they can- 
not be shown separately on the soil map. 

The Danvers soil makes up 40 to 60 percent of this 
complex, and the Judith soil makes up the rest. Judith 
clay loam occupies gently sloping ridges and small con- 
vex slopes. Danvers clay loam occurs in the swales and on 
gentle concave slopes. Each soil has a profile similar to 
the one described as representative of its respective series. 
In some places gravel is scattered on the surface of the 
Judith soils 


Figure 8— Harvesting winter wheat on Danvers-Judith clay loams, 
0 to 2 percent slopes. These soils on benches are widely farmed, 
mostly to winter wheat. 
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The soils in this complex are suited to cultivated crops. 
Water erosion is more likely in unprotected areas than it 
is on Danvers-Judith clay loams, 0 to 2 percent slopes, 
because runoff ismore rapid. (Capability unit ITe-1, dry- 
land; Silty range site, 15 to 19 inches precipitation) 

Danvers-Judith clay loams, shale substratum, 0 to 4 
percent slopes (Do) —This complex oceurs on terraces that 
have slopes dominantly less than 3 percent. It consists of 
Danvers clay Joam and Judith clay loam that occur so 
closely that they cannot be shown separately on the soil 
map. 

The Danvers clay loam amounts to 30 to 70 percent of 
this complex, and Judith clay loam amounts to the rest. 
The position of either soil in this complex varies, but the 
Danvers soil generally is in nearly level areas, and the 
Judith soil is on gentle slopes. These soils are underlain 
by shale, generally at a depth of 6 to 8 feet. Except that 


_ the underlying gravel bed contains more sand and is more 


porous, each soil has a profile similar to the one described 
as representative of its respective series. 

The soils in this complex are suitable for dryfarming, 
and they produce good yields of winter wheat. Unpro- 
tected areas are susceptible to wind erosion. Because these 
soils are shallow to shale, drainage would probably be a 
problem if the soils were irrigated. (Capability unit ITe— 
1, dryland; Silty range site, 15 to 19 inches precipitation) 

Danvers-Judith gravelly clay loams, 0 to 2 percent 
slopes (Dp).—This complex consists of Danvers and Judith 
soils that are so intermingled that they cannot be shown 
separately on the soil map. It occurs on nearly level or 
gentle slopes on high benches. 

Judith gravelly clay loam makes up 40 to 60 percent 
of this complex, and Danvers cobbly clay loam makes up 
the rest. Most of the Judith soil is on slightly convex 
slopes, but some is on even slopes. The Danvers soil occurs 
in swales and in nearly Jevel areas, Each soil has a pro- 
file similar to the one described as representative of its 
respective series. 

The soils in this complex are productive and are used 
mostly to produce small grain. A. part of the acreage is 
in pasture. In areas of native grassland, the pebbles and 
cobblestones are barely noticeable, for they make up only 
5 to 15 percent of the surface layer by volume. After 
years of cultivation, however, the coarse fragments on the 
surface are more numerous, but they do not damage ma- 
chines seriously. Wind erosion is likely in unprotected 
areas, (Danvers part: capability unif ITe-2, dryland; 
Silty range site, 15 to 19 inches precipitation. Judith 
part: capability unit IITs-3, dryland; Silty range site, 
15 to 19 inches precipitation) 


Darret Series 


The Darret. series consists of reddish soils that are un- 
derlain by bedrock at a depth of about 24 inches. These 
soils are on rolling uplands in the foothills. They occur 
closely with the Cheadle soils. A. dense cover of native 
grasses makes up the native vegetation. 

In this survey area, Darret clay loam is the most repre- 
sentative and most extensive Darret soil. Tt has a dark 
reddish-gray, fine, granular surface layer about 4 inches 
thick. The upper 10 inches of the subsoil contains more 
clay than the surface layer and is dark reddish gray to 
weak ved. It has prismatic and blocky structure. The 
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lower part. of the subsoil is weak-red clay loam in which 
calcium carbonate has accumulated. It merges with clay 
loam interbedded with shale and sandstone from which 
the clay loam parent material weathered. 

The surface layer is loam, clay loam, or stony clay loam. 
Depth to bedvock ranges from 18 to 36 inches but is 20 to 
30 inches in most places. 

These soils absorb water at a moderate to moderately 
slow rate, ave well drained, and have fairly good moisture- 
storage capacity. Their supply of organic matter is 
moderate. 

The Davret soils are coarser textured throughout than 
the Terrad soils and are less deep to bedrock than the 
Fergus soils. 

Dar ret clay loam,8 to 15 percent slopes (Dr). —This soil 
occurs in small areas on moderately steep slopes of the 
rolling uplands, It has a profile like the one described 
as representative of the Darvet. series, 

Included in areas mapped as this soil are areas of 
Cheadle channery loam and Darret Joam that are as much 
as Lacre trsize. The acreage of each of these soils makes 
up 5 to 10 percent of most, mapped ALEAS, 

Some of this soil is cultivated in’ the same way as are 
larger areas of adjacent Fergus soils, and some is in native 
range. It is best suited to. hay, pasture, or range. In 
unpr srotected cultivated areas, runoff is rapid and water 
erosion 1s a serious hazard. (Capability unit [Ve-2, dry- 
land; Silty range site, 15 to 19 inches precipitation) 

Darret stony | elay loam (4 to 15 percent slopes) (Ds).— 
This soil oceurs on irregular slopes in areas that wre ad- 
jacent to dikes of igneous rock. Except for its stony 
surface layer, it has 2 profile like the one described as 
representative of the Darret series. 

Because it is stony, this soil has been left in native range, 
which is its best use. Uneer good range management, 
yields of forage are good. If stones are removed, éhis soil 
could be seeded and used for hay. Erosion is not a prob- 
lem if the cover of plants is good. (Capability unit VIs- 
2; Silty range site, 15 to 19 “inches precipitation) 

"Darret-Cheadle complex, 2 to 8 percent slopes (Dt).— 
This complex consists of Darret clay loam and Cheadle 
channery loam that are so intermingled that. they cannot 
be shown separately on the soil map. It is on gently 
rolling uplands. 

Darret soils makes up 50 to 80 percent of this complex; 
Cheadle channery loam, 20 to 50 percent; and Terrad clay, 
as much as 5 percent of some mapped areas. The Cheadle 
soil is on small knolls and ridges. Tt is similar to the soil 
deseribed for the Cheadle series, but it is deeper to bed- 
rock, The Darret soil is in aveas betav a the knolls and 
ridges. It has a loam or clay loam surface layer. 

Some of the acreage ot these soils is cultivated, and 
some is in tame aa ure. Although the Darret soil is well 
drained and has fair moisture- -supplying capacity, the 
Cheadle soil is droughty, The complex as a whole, how- 
ever, produces fairly low yields of small gram. Unpro- 
tected areas are susceptible to both wind and water ero- 
sion. (Darret part: capability unit Ifle-2, dryland; 
Silty range site, 15 to 19 inches precipitation. Cheadle 
part: capa. bility unit TVe-6, dryland; Silty range site, 
15 to 19 inches precipitation) 

Darret-Cheadle complex, 8 to 35 percent slopes (Du).— 
This complex occurs on moderately steep and steep slopes 
of rolling uplands. It consists of Darret soils and Chea- 


dle soils that are so intermingled that they cannot be 
shown separ ately on the soil map. 

Cheadle soils make up 20 to 80 percent of areas mapped 
as this complex, and Darvet clay loam makes up 60 to 80 
percent of most mapped areas. Big Timber clay loam and 
outcrops of rock each make up as s much as 5 percent of 
some mapped areas. The Cheadle soils are dominantly 
stony and occur on ridges and crests, and the Darret, soil 
is on. moderately steep “and steep slopes below the ridges 
and crests. In most places the Cheadle and Darvet. soils 
have profiles like the ones described as representative of 
thei respective series. 

The soils of this complex are well suited to range and 
produce fair to good yields of forage. Because the Dar- 
ret soil is moderately steep and steep and the Cheadle sail 
is stony, this complex is not suitable for cultivation. 
(Darret part: capability unit VIe-4; fee range site, 15 
to 19 inches precipitation. Cheadle part: Cupability 
unit VITs~2; Suty range site, 15 to 19 inches precipitation) 

Darret- Utica complex (15 to 85 percent slopes) {Dv} — 
‘This complex is on steep slopes of gravel-capped benches. 
It consists of Darret loam and clay. loam and Utica grav- 
elly loam that are so intermingled that, they cannot. be 
shown separately on the soil map. 

The Utica soil is on the crests and steep slopes. It is 
typical of the Utica series. It accounts for 40 to 60 per- 
cent of this complex, and the Darvet soils account for the 
rest. The Darvet soils are on slopes below the Utica soil. 
In some parts of this complex, the Darret soils have a thin 
layer of alluvium covering the surface, and in many parts 
they are shallower than “typical Darret soils. In other 
respects, their profile is like the one described as represen- 
tative of the Darret series. 

The soils in this complex are too steep for cultivation. 
Runoff is rapid, but under good range management these 
soils produce fair yields of for ge. (Capability unit 
Vie-6; Thin Silty range site) 


Dimmick Series 


The Dimmick series consists of poorly drained, noneal- 
caveous soils that are clay in most places. These soils oc- 
cur in slight depressions and in small basins of intermit- 
tent lakes. Their native vegetation is water-tolerant 
guasses and. sedges. 

The surface ayer is generally grayish-brown to dark 
grayish-brown light clay that has crumb structure and is 
about 3 inches thick. It is underlain by gray clay that is 
distinctly mottled with brown and has w eak, blocky strue- 
ture in the upper part and is massive in the lower part. 
The pavent material is clay that developed from fine-tex- 
tured material brought in from the suvrounding uplands. 

Although the surface layer is generally clay, ib is heavy 
clay loam in some places. It ranges from 2 to 5 inches in 
thickness. 

These soils have very slow internal drainage. Their 
thin surface layer contains only’a fairly low to moderate 
supply of organic matter. 

Unlike the Fargo and Hegne soils, the Dimmick soils 
are noncalcaveous to a depth of 20 inches or more. The 
Fargo and Hegne soils are generally calcareous throughout 
the profile. 

Dimmick clay (0 to 1 percent slopes) (Dw]—This soil 
is in small basins of the uplands and in depressions at the 
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edge of terraces. It has a profile like the one described as 
representative of the Dimmick series. Runoff from the 
surrounding aveas directly affects the degree of wetness 
and, the drainage of this soil. During a prolonged wet 
period, ponded water drowns out plants in some areas, but 
dur ing dry periods these areas can be revegetated. 
Because it is wet and poorly drained, this soil is gen- 
erally not suitable for cultivation. In most years, it pro- 
duces good yields of forage. (Capability unit VIw-1; 
Subirrigated range site) 


Duncom Series . 


The Duncom series consists of dark colored or very dark 
colored, stony soils that are shallow over limestone. These 
soils occur on moderate to very steep slopes high in the 
foothills of the Little Belt Mountains. They are closely 
associated with the Skagg soils. 

Duncom stony loam is the most representative Duncom 
soil in the survey area. Its very dark brown to very dark 
guayish-brown surface layer is about 4 inches thick and has 
weak, granular to weak, blocky structure. It is underlain 
by erayish-brow n, strongly calcareous loam that is about 
8'inchés thick and has we ak, blocky structure. This layer 
rests on hard limestone that weathered from limestone 
and shale. 

The surface layer is stony loam and stony clay loam. Tt 

ranges from 3 to 5 inches in thickness. Depth to bedrock 
ranges from § to 15 inches. 

These soils absorb water fairl y readily but have low 
moisture-storage capacity. Their thin surface layer is 
high in organic-matter content. The Duncom soils are 
shallower to bedrock than the Skaggs soils. The limestone 
underlying the Duncom soils distinguishes them from the 
Cheadie soils and the Spring Creek soils, for the Cheadle 
soils are underlain by sandstone, and the Spring Creek soils 
ave underlain by igneous rock. 

Duncom stony loam (8 to 50 percent slopes) (Dx) —This 
soil is on moderately steep to very steep slopes in the foot- 
hills of the Little Belt Mountains. 

Included in pockets and swales in areas mapped as this 
soil are areas of Skages stony loam that amount to 5 to 15 
percent of some mapped areas. Ledges of limestone crop 
out and make up 5 to 15 percent of some mapped areas. 
Also included are a few areas of Duncom soils that have a 
surface layer of nonstony clay loam and are underlain 
by limy shale. 

This soil is so stony, steep, and shallow that it cannot be 
cultivated. Because it is droughty, only low yields of 
forage can be expected. The most productive native plants 
can be maintained by good range management. (Capa- 
bility unit VITIs-2 ; ;Sh allow range site) 

Duncom-Rock outerop complex (15+ percent slopes) 
(Dy)—This complex is on steep slopes of mountains and 
walls of canyons. It consists mostly of Duncom stony loam 
that is broken ‘by barren ledges of limestone. 

The Duncom soil makes up 50 percent or more of this 
complex, and the ledges of limestone make up 80 to 40 
percent. ‘Skagas stony loam ens in pockets in some 
areas, and Raynest ford stony loam occurs at the base of 
some slopes. ‘Together they make up 10 to 15 percent of 
the complex. T he Duncom Soil is 6 to 10 inches to bedr ock, 
which is Jess than average for the Duncom soils. 

The soils in this complex are suitable only for range. 


Because the Duncom soil is very shallow and there is much 
Rock outcrop, this complex as a whole produces only low 
yields of forage. The Duncom soil in this complex re- 
sponds to good range management in the same way as 
deeper Duncom soils. (Duncom part: capability unit 
VIIs-2; Very Shallow range site. Rock outcrop part; 
capability unit VIIIs-1; Very Shallow range. site) 

Duncom-Skages-Rock outcrop complex (s+ percent 
slopes) (Dz)—This complex occurs in the high foothills 
and mountainous areas on steep and very steep, broken 
slopes where limestone and shale crop out in places. 

The Duncom soils, Skaggs soils, and outcrops of lime- 
stone and shale each make up 20 to 80 percent of this com- 
plex. Raynesford stony loam makes up 5 to 15 percent and 
is at the base of slopes. The Duncom and Skaggs soils are 
between. the outcrops of limestone and shale. They have 
profiles like the one described for their respective series. 

The soils in this complex are too steep, stony, shallow, 
and broken for cultivation. The complex as a whole pro- 
duces low yields of forage, but the most productive grasses 

can be maintained by good range management. (Duncom 
part: capability unit V. IIs-3, dryland; Thin Breaks 
range site, 20 to 24 inches precipitation. Skaggs part: 
capability unit VIs-1; Thin Breaks range site, 20 to 24 
inches precipitation. Rock outer iy part; capability unit 
VITIs-1; Thin Breaks range site, 20 to 24 inches precipita- 
tion) 


Fargo Series 


The Fargo series consists of dark-colored, poorly drained 
clays that are generally calcareous throughout. ‘These soils 
occur on nearly level slopes of valley bottoms. They occur 
closely with th he Hegne soils. The native vegetation was 
dense sedges, rushes, and water-tolerant, grasses, 

These soils generally have a layer of organic material 
1 to 3 inches thick. This layer is ‘underlain by dark gray 
or very dark gray clay that is 15 to 20 inches thick and has 
fine granular structure. The thick subsoil is gray and dark 
gray ; mottled with yellow, brown, and red in the lower part. 
It has weak, blocky structure or is massive, The parent 
material is clay that developed from fine-textured material 
of the uplands. 

At times the water table rises within a few inches of the 
surface, but generally it fluctuates between depths of 2 and 
5 feet. Air and water move thr ough these poorly drained 
soils very slowly. The supply of organie matter is good. 

The Far go soils are specked and splotched by lime, but 
they lack the strong accumulations of lime that occur in 
the associated Hegne soils. 

Fargo-Hegne silty clays (0 to 8 percent slopes) (Fa}.— 
This complex consists of Fargo silty clay and Hegne silty 
clay that are so intermingled that they cannot be shown 
separately on the soil map. These soils are in the bottom 
a along Meadow Creek about 5 miles north of Stan- 

ord 

Fargo silty clay amounts to 60 to 80 percent of this com- 
plex, and Hegne silty clay amounts to most of the rest.. 
Each of these soils has a profile like the one described as 
typical of its respective series. The Hegne soil is in the 
fringe areas and on slight rises, and the. Fargo soil is in 
the general avea around the fringes and rises. 

This complex of soils is in pasture or wild hay. Most 
of it is too wet for cultivation. Although drainage is 
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feasible, tillage is difficult because the content of ony is 
high. Under cultivation the sand-sized granules are highly 
susceptible to wind erosion. Because plants receive ample 
water through subirrigation, pasture yields are good. 
(Capability unit IVw-1, dryland; Subirrigated range site) 


Fergus Series 


The Fergus series consists of deep, reddish soils that 
formed in clay loam material on fans and terraces in the 
foothills of the survey area. 

These soils have a brown to reddish-gray granular sur- 
face layer that is free of lime, about 5 inches thick, and 
easily worked. The surface layer is underlain by reddish- 
brown or dark reddish-brown heavy clay loam that is about 
94. inches thick and has prismatic or blocky structure. It 
grades abruptly to accumulated white lime. The parent 
material is reddish clay loam that developed from, shale 
and sandstone. 

The subsoil ranges from heavy clay loam to light clay. 
Depth to lime generally ranges from 20 to 36 inches, but 
in a few places ‘lime is within 10 inches of the sur'face, and 
in a few places it is as much as 40 inches below the surface. 

These soils take in water somewhat slowly to readily, 
have good moisture-storage capacity, and are well dramed., 
Their supply of organic matter is good. ; 

The Fergus soils are more clayey and have a more dis- 
tinctly prismatic or blocky structure than the Twin Creek 
soils. The reddish color of the Fergus soils distinguishes 
them from the grayer Savage soils. ; 

Fergus clay loam, 0 to 2 percent slopes (Fc).—This 
soil is on nearly level terraces at the outer edges of the 
lower foothills. It has a profile like the one described as 
representative of the Fergus series. ; 

Included along streams and in narrow swales in areas 
mapped as this soil are small areas of Gallatin clay loam 
that make up 2 to 5 percent of some mapped areas. ; 

Under dryfarming, this soil is well suited to small grain 
and hay, but under irrigation it is best suited to hay. The 
granular surface layer provides a good seedbed and is 
easily tilled. Wind erosion is likely m unprotected clean- 
cultivated areas. (Capability unit IIc-2, dryland, and 
IIc-8, irrigated; Clayey range site, 15 to 19 inches pre- 
cipitation) . A 

Fergus clay loam, 2 to 4 percent slopes (Fd).—This soil 
occurs on gently sloping fans and on the side slopes of 
drainageways that cross the nearly level terraces. It has 
a profile like the one described as representative of the 
Fergus series. 

This soil produces good yields of small grain and hay. 
The surface layer provides a good seedbed and is easily 
worked. Unprotected, clean-cultivated fields are suscepti- 
ble to both wind and water erosion. (Capability unit 
TYe-1, dryland, and ITJe-7, irrigated; Clayey range site, 
15 to 19 inches precipitation) 

Fergus clay loam, 4 to 8 percent slopes (Ff).—This soil 
is on short sloping fans at the edges of valleys. It has a 
profile similar to the one described as representative of the 
Fergus series. The subsoil is less clayey on the upper 
parts of fans than on the lower part. 

This productive soil is suited to hay, small grain, and 
pasture. Runoff is more rapid than on the more gently 
sloping Fergus clay loams, and water erosion is more likely 
in unprotected areas or where conservation practices are 
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not applied. (Capability unit ITTe-2, dryland, and IVe~-7, 
irrigated; Clayey range site, 15 to 19 inches precipitation) 

Fergus clay loam, 8 to 15 percent slopes (Fh).—This 
moderately steep soil occurs on fans and foot slopes of the 
foothills and is a little higher than the other Fergus soils. 
Tt has a profile similar to the one described as representa- 
tive of the Fergus series. 

Included on the lower part of fans in areas mapped as 
this soil are areas of Fergus clay loam, 4 to.8 percent slopes, 
that are 1 to 2 acres in size. 

Runoff is more rapid on this soil than on the more gently 
sloping Fergus soils, and water erosion is likely in un- 
protected cultivated fields. (Capability unit [Ve-2, dry- 
land, and IVe-7, irrigated; Clayey range site, 15 to 19 
inches precipitation) 

Fergus silty clay loam, shale substratum, 2 to 8 per- 
cent slopes (Fs)—This soil is on gently rolling uplands. 
Tt contains a few pebbles in the uppermost 1 or 2 feet and 
is underlain by shale at a depth of 2 to 4 feet, but in other 
respects its profile is like the one described as representa- 
tive of the Fergus series. 

Included on rises and knolls in areas mapped as this 
soil are small areas of Darret clay loam that make up 10 
to 15 percent of some mapped areas. 

This productive soil is suited to hay, small grain, and 
pasture. Because it is shallow to shale, plant roots can- 
not reach the depth that they do in deeper Fergus soils. 
Unprotected areas are susceptible to water erosion, and 
conservation practices are needed to help control erosion 
in cultivated fields. (Capability unit IITe-2, dryland; 
Clayey range site, 15 to 19 inches precipitation) 


Gallatin Series 


_ The Gallatin series consists of deep, dark-colored, 
imperfectly drained to poorly drained loams and clay 
loams that are on the bottom lands or low terraces alon 
major streams. The native vegetation is a mixture of ‘nid 
and tall grasses and, in some places, sedges. 

Gallatin clay loam is the most extensive soil of the series. . 
Its granular or crumb surface layer is dark gray to very 
dark grayish brown and about 18 inches thick. This layer 
grades to gray or dark-gray, massive clay loam that is 
mottled with ‘brown and yellow and, in some places, is 
specked with lime. 

The surface layer ranges from 12 to 24 inches in thick- 
ness. Worm casts are common in the surface layer and 
the subsoil. Specks of lime are common in the subsoil. 
Gravelly and sandy materials are at a depth of 30 to 60 
inches. The water table fluctuates between depths of 2 
and 4 feet in some places and between 8 and 6 feet in 
others. Gallatin loam that has a clay substratum occurs 
in asmall acreage. 

These soils are moderately permeable, but they are wet 
because their water table is high or surface runoff is re- 
stricted. They are high in organic-matter content. In 
most places the high water table is beneficial, and where 
it is too high, generally it can be lowered easily ‘because 
the sand and gravel in the substratum are fairly loose. 

The Gallatin soils have a thicker, darker colored sur- 
face layer than the Straw soils and a higher water table. 
They are calcareous, whereas the Slocum soils are non- 
calcareous throughout. 
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Gallatin clay loam (0 to 2 percent slopes) (Ga)—This 
soil occurs in small areas along some of the major drain- 
ageways, mainly in the plains section of the survey area. 
It has a profile like the one clescribed as representative of 
the Gallatin series. 

Small areas of Lamoure clay loam are included in nar- 
row swales of areasmapped as this soil. 

This soil is well suited to hay and pasture. Some of it is 
used to produce small grain, ait in some years the grain 
lodges and is difficult to harvest. This soil sometimes is 
so wet that it cannot be worked at the same time as the 
adjoining well-drained soils, but in dry years it produces 
higher yields than the well-drained soils. Flooding isa 
problem at times. (Capability unit IIw-1, dryland; Sub- 
irrigated range site) 

Gallatin loam (0 to 2 percent slopes) (Gb)—This soil 
is in narrow areas on bottom lands along some of the major 
drainageways in the foothills, and, to a lesser extent, in 
the plains section. Its profile is similar to the one de- 
scribed as representative of the Gallatin series. The water 
table fluctuates between depths of 214 and 5 feet. 

Small areas of Gallatin clay loam are included in the 
swales and on the border of areas mapped as this soil. 

This soil is used to produce hay and small grain. The 
smaller, less accessible areas are in native pasture. Yields 
are good during dry periods when yields are low on the 
adjoining well-drained soils. During some years overflow 
isa problem. (Capability unit [Iw-1, dryland; Subirri- 
gated range site) 

Gallatin loam, clay substratum (0 to 2 percent slopes) 
(Gc)—This soil occurs only in a few small areas in the 
valleys of foothills. It is underlain by massive clay at a 
depth of 20 to 40 inches, but in other respects it has a pro- 
file similar to the one described as representative of the 
Gallatin series. The water table fluctuates between 1 and 
3 feet of the surface. 

This soil is used for native ‘hay and subirrigated pasture 
but is too wet for cultivation. Although it could be 
drained, drainage is not feasible in some places. (Capa- 
bility unit [I Tw-1, dryland; Subirrigated range site) 

Gallatin soils, wet (0 to 2 percent slopes) (Gd).—These 
soils are along perennial streams, where they occur in ir- 
regularly shaped bands that are 200 to 500 feet wide. 
Some areas are entirely Gallatin loam, and some are en- 
tirely Gallatin clay loam, but other areas include both 
soils. These soils are less deep to loose sand and gravel 
and have a higher water table than the soil described as 
representative of the Gallatin series. 
fluctuates between depths of a few inches and 21% feet. 

These soils are too wet for cultivation. Because areas 
are smal] and the water table is high throughout the grow- 
ing season, drainage generally is not practical. These soils 
are best used for grazing and, under good management, 
produce good yields of forage. During dry years wild hay 
can be cut in some places. (Capability unit Vw-1; Wet- 
land range site) 

Gallatin and Raynesford loams (0 to 4 percent slopes) 
(Gr).—These soils are in both the foothills and the plains. 
They are along meandering streams in areas that are 50 
to 350 feet wide. 

The proportion of Gallatin loam and Raynesford loam 
in each mapped area varies from place to place. T-ypi- 
cally, the Gallatin soil is in small, nearly level areas along 
the streambeds, and the Raynesford soil is in the higher 
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areas along the streams and on short fans. 

Included in or adjacent to old stream channels in areas 
mapped as this soil are areas of Lamoure clay loam. 

These soils are too irregular in shape and too dissected 
for cultivation. Also, they are frequently flooded. Most 
of the acreage is used for grazing. Under proper range 
management, forage yields are good. Water-tolerant 
grasses and sedges grow on the Gallatin soil, and mid 
and tall grasses on the Raynesford soil. Cottonwood trees, 
willows, grasses, and sedges grow along the Judith River. 
In some areas native hay is cut from time to time. If these 
soils are kept in vegetation, they are not likely to erode. 
(Capability unit VIw-1; Subirrigated range site) 


Hegne Series 


The Hegne series consists of dark-colored, poorly 
drained clays. These soils are on nearly level to gently 
sloping bottom lands of valleys. The native vegetation 
is water-tolerant grasses and a tew sedges. 

The granular surface layer of these soils is dark gray 
to very dark gray and about 7 inches thick. In the subsoil 
are weak prisms that break to moderate, fine, angular 
blocks. The subsoil is gray in the upper 1 or 2 feet. The 
lower part is ight-gray, strongly calcareous, massive clay 
that contains segregations of lime and brown and red 
mottles. The clay parent material developed in fine- 
textured material that washed from the uplands. 

The surface layer ranges from 6 to 10 inches in thick- 
ness. It generally is calcareous, but in some places it is 
noncalcareous. Immediately below the surface layer, the 
accumulated lime is faint in some places and prominent in 
others. Ata depth of not more than 20 inches much lime 
has accumulated. 

The movement of air and water is very slow in these 
soils, but the moisture-storage capacity is good. The 
supply of organic matter is good. 

The layer of lime in Hegne soils is nearer the surface 
than that in the closely associated Fargo soils. 

In this survey area, the Hegne soils are mapped only 
ina complex with Fargo silty clay. 


Hughesville Series 


The Hughesville series consists of light-colored, loamy, 
forested soils that are moderately deep over limestone. 
These soils occur on steep and moderately steep slopes in 
the Little Belt Mountains. 

These soils are covered by a very thin layer of forest 
litter that is underlain by gray loam that has crumb struc- 
ture and is about 1 inch thick. The gray loam is under- 
Jain by a brown to dark grayish-brown, blocky layer that 
is about 12 inches thick, contains more clay than the layer 
above, and grades to grayish-brown, strongly calcareous 
sandy clay loam. The parent material is clay loam or 
sandy clay loam that weathered mostly from limestone and 
ay shale. Limestone bedrock is at a depth of about. 2 

eet. 

The surface layer generally is loam, clay loam, or stony 
clay loam. It ranges from 1% inch to 2 inches in thickness. 
Depth to bedrock ranges from 18 to 30 inches. 

These soils take in water readily to somewhat slowly 
and have fairly good moisture-storage capacity. Hard 
limestone limits the depth to which roots penetrate. The 


30 SOIL SURVEY SERIES 1959, NO. 42 


organic-matter content is low. Runoff would be very rapid 
if the cover of vegetation were destroyed. 

The Hughesville soils Jack the moderately thick, very 
dark colored. surface layer of the Little Horn soils. 

Hughesville-Duncom complex (4 to 35 percent slopes) 
(Hu) —This complex consists of Hughesville and Duncom 
soils that are so intermingled that they cannot be shown 
separately on the soil map. It occurs in broad, steeply 
rolling mountainous areas. 

The Hughesville sotls make up 65 to 75 percent of this 
complex; Duncom stony loam, 20 to 380 percent; and rock 
outcrops and Little Horn soils, about 5 percent. Duncom 
stony loam occurs on knolls, ridges, and side slopes of 
drainageways and supports a cover of native grasses and an 
open stand of trees. Hughesville clay loam and stony clay 
loam are on thickly wooded side slopes. The Hughesville 
and Duncom soils have profiles that are similar to the ones 
described as representative of their respective series. The 
Little Horn soils ave in grassed areas onside slopes, and 
rock crops out on the points of hills. 

This complex is wooded with native trees and is best 
used as woodland. The trees and the litter from them help 
to control runoff and erosion, to regulate the flow of 
streams, and to replenish the supply of ground water. 
(Hughesville part: capability unit VIe-7; no range site 
assigned. Duncom part: capability unit VIIs-2; Shallow 
range site) 


Judith Series 


The Judith series consists of dark-colored soils that 
formed in loamy alluvium and are moderately deep to deep 
over beds consisting of pebbles mixed with material finer 
than sand. These soils are on high benches and terraces 
and are nearly level to moderately steep. They developed 
under a cover of mid grasses. 

Judith gravelly clay loams are the most extensive and 
most representative soils of the series. The crumb surface 
layer is gray to very dark grayish brown and about 4 inches 
thick. It grades to a strongly calcareous, grayish-brown 
or light brownish-gray layer that merges with the very 
gravelly material at an average depth of 2 feet (fig. 9). 
Overlying the pebbles is parent material consisting of 
loamy alluvium and some windblown material. The 
pebbles underlying these soils were deposited by former 
streams. Most of these streams flowed from the Little 
Belt Mountains, but some from the Big Snowy Mountains. 
The Big Snowy Mountains are outside of the survey area. 

The surface layer of Judith soils is calcareous or non- 
calcareous loam, gravelly loam, stony loam, clay loam, 
cobbly clay loam, and gravelly clay loam. In many places 
it is underlain by a transitional layer that is 1 to 3 inches 
thick and has blocky structure. The depth to the pebbles 
varies. In some places it is uniformly 24 inches or more, 
but in other places it ranges from 16 to 20 inches. 

These soils take in water readily, are well drained, and 
have fair to good moisture-storage capacity, ‘The surface 
layer has a moderate supply of organic matter. 

The Judith soils occur closely with the Danvers, Utica, 
and Ashuelot soils. They lack the noncalcareous, blocky 
upper subsoil of the Danvers soils and are deeper to the 
gravelly substratum than the Utica soils. 

Judith-Ashuelot gravelly loams, 0 to 4 percent slopes 
Ua)—This complex consists of Judith and Ashuelot soils 
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Figure 9—Profile of Judith gravelly clay loam. Underlying the 

dark-colored surface layer is a lighter colored, strongly calcareous 

layer that merges with very gravelly material at an average 
depth of 2 feet. 


that are so intermingled that they cannot be shown sep- 
avately on the soil map. It occurs on nearly level or gentle 
slopes on high benches southwest of Hobson. ; 

Judith gravelly clay loam makes up 50 to 70 percent of 
this complex, and Ashuelot gravelly loam makes up the 
rest. The Ashuelot soil has a profile like the one described 
as representative of its series. The Judith soil occurs in 
narrow swales and on gentle convex slopes. It has a profile 
similar to the one described as representative of the Judith 
series. In some places it is weakly cemented at a depth of 
20 to 80 inches. 

The soils in this complex are best suited to pasture, native 
range, and hay. A part of the acreage has been reclaimed 
and is used to produce winter wheat. Machines are dam- 
aged by pebbles and cobblestones. The Judith soil has 
fair moisture-storage capacity, but the Ashuelot soil is 
droughty. For the complex as a whole, yields are low. 
The soils in this complex are susceptible to wind erosion 
if they ave not protected. (Judith part: capability unit 
T1s-38, dryland; Silty range site, 15 to 19 inches precipi- 
tation. Ashuelot part: capability unit VIs-3; Shallow 
range site) 

Judith clay loam, 0 to 2 percent slopes (Jb). —This soil 
is on nearly Jevel parts of benches. The largest area is 
immediately to the south of Hobson. The underlying peb- 
bles are at. a greater depth in this soil than in the soil de- 
scribed as representative of the Judith series, 
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This soil is well suited to hay and small grain. Some 
areas are used for irrigated pasture. The surface layer 
provides a good seedbed and is easily tilled. Wind erosion 
is likely in unprotected clean-cultivated areas, (Capabil- 
ity unit IIc-2, dryland, and IIc-8, irrigated; Silty range 
site, 15 to 19 inches precipitation) 

Judith clay loam, 2 to 4 percent slopes (Jc}—This soil 
occurs on the gentle side slopes of drainageways and in 
small areas on uneven, nearly level and gentle slopes. Its 
profile is similar to the one described as representative of 
the Judith series. 

Included on crests of slopes in areas mapped as this soil 
are areas of Judith gravelly clay loam that make up 5 to 
10 percent of some mapped areas. This included soil has 
only fair moisture-holding capacity. 

Although runoff is more rapid and erosion more likely 
on this soil, most of it is cultivated the same way as are 
adjacent areas of Judith clay loam, 0 to 2 percent slopes. 
(Capability wnit IIe-1, dryland, and TIIe-7, irrigated; 
Silty range site, 15 to 19 inches precipitation) 

Judith clay loam, 4 to 8 percent slopes (Jd)-~—This soil 
occurs on slopes between one bench and another and on 
the moderate side slopes of drainageways that cross the 
nearly level benches. The slopes are fairly uniform in 
some areas, but in other areas they are fairly rolling be- 
cause they are dissected by small drainageways. This soil 
has a profile that is similar to the one described as repre- 
sentative of the Judith series. 

Included on crests of slopes in areas mapped as this soil 
are areas of Judith gravelly clay loam that make wp 5 to 
10 percent of most mapped areas, Also included on the 
lower concave slopes are areas of Danvers clay loam that 
amount to 5 to 10 percent of most mapped areas. 

This productive soil is suited to hay, small grain, and 
pasture. Runoff is more rapid than on the more gently 
sloping Judith clay loams, and water erosion is more likely 
in unprotected areas. ey unit IIIe-2, dryland, 
and 1Ve-7, irrigated; Silty range site, 15 to 19 inches 
precipitation) 

Judith clay loam, low terrace (0 to 8 percent slopes) 
(Jf] —This soil is on the low-lying, young terraces. It has 
a less compact, coarser textured, gravelly substratum than 
the soil described as representative of the Judith series. 
The depth to the gravelly layer is 18 to 30 inches. 

This soil occurs in broad areas and is used mainly to 
produce small grain. A small acreage is in tame pasture, 
and some of the narrow terraces are in native range. A 
part of the acreage on the Judith River terraces is in irri- 
gated hay. Because the moisture-storage capacity of this 
soil is only fair, yields of small erain are less than on the 
deeper Judith soils that store more moisture. The surface 
layer provides a good seedbed and is easily worked. Un- 
protected clean-cultivated areas are susceptible to wind 
erosion, (Capability unit ITIs-2, dryland, and Ts~1, irri- 
gated; Silty range site, 15 to 19 inches precipitation) 

Judith cobbly clay loam, 0 to 4 percent slopes (Jh) — 
This soil is on gently sloping, high benches that are adja- 
cent to the foothills of the Little Belt Mountains. It is 
higher than the soil described as representative of the 
Judith series, and it has more cobblestones and pebbles on 
the surface and in the subsoil. Coarse fragments amount 
‘to 15 to 35 percent of the surface layer by volume. 

This soil has lower moisture-storage capacity than the 
other Judith soils, but because of its higher elevation, it 
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recelves 2 to 4 Inches more rainfall. Most of this soil is 
in native range, some is in tame pasture, and a smaller 
acreage is in small grain. Only fair yields of grain and 
hay can be expectecl. The cobblestones and pebbles pro- 
vide some protection against erosion, though they make 
tillage somewhat difficult. (Capability unit IIIs-3, dry- 
land, and IIIe-9, irrigated; Silty range site, 15 to 19 
inches precipitation) 

Judith cobbly clay loam, low terrace, 0 to 4 percent 
slopes (Jk}—This soil occurs on low terraces in small undu- 
lating areas, where it is associated with larger areas of 
Judith clay loam, low terrace. Compared with the soil 
described as representative of the Judith series, this soil 
has more pebbles and cobblestones on the surface and 
in the subsoil and a coarser, less compacted gravel 
substratum. 

Because this soil is limited in moisture-storage capacity, 
moderately low yields of small grain can be expected in 
most years. The cobblestones and pebbles somewhat dam- 
age machines, but they help to control wind erosion. This 
soil is cultivated in. the same way as are adjacent areas of 
Judith clay loam, low terrace. (Capability unit ITIs-3, 
dryland, and IIIe-9, irrigated; Silty range site, 15 to 19 
inches precipitation) 

Judith gravelly clay loam, 0 to 2 percent slopes (JI) — 
This soil is fairly extensive and occurs on benches in the 
central part of the survey area. It has a profile like the 
one described as representative of the Judith series. 

Included in swales and low places in areas mapped as 
this soil are areas of Danvers clay loam and Danvers grav- 
elly clay loam that make up 5 to 10 percent of some 
mapped areas, 

This soil is suited to hay, small grain, and pasture. 
Part of a bench near Hobson is irrigated and used for hay 
or pasture. The gravel does not damage machines seri- 
ously. Because it is shallow to the gravel bed (16 to 80 
inches) and is high in gravel content, this soil has less 
moisture-storage capacity than have deeper, gravel-free, 
Judith clay loams. Although the gravel provides some 
protection, wind erosion is a serious problem in unpro- 
tected, clean-cultivated fields. (Capability unit ITIs-3, 
dryland, and IIs-3, irrigated; Silty range site, 15 to 19 
inches precipitation ) " : 

Judith gravelly clay loam, 2 to 4 percent slopes (Jm}.— 
This soil occurs in gently undulating areas, on gentle 
slopes at the edges of broad benches, and on side slopes 
of drainageways that cross the benches. It has a profile 
like the one described as representative of the Judith 
series. 

Included in undulating and in irregularly shaped areas 
mapped as this soil are small areas with slopes of 0 to 2 
percent. These inclusions make up 20 to 40 percent of 
some mapped areas. 

Most of this soil is cultivated in the same way as are 
adjacent areas of Judith gravelly clay loam, 0 to 2 percent 
slopes. <A part of the acreage is in native range, and on 2 
bench near Hobson a small acreage is ivrigated hay. Un- 
protected cultivated fields are susceptible to both wind and 
water erosion. (Capability unit ITIs-8, dryland, and 
TIte-9, irrigated; Silty range site, 15 to 19 inches 
precipitation) 

Judith gravelly clay loam, 4 to 8 percent slopes (Jn) — 
This soil occurs in small areas on moderate slopes along 
drainageways that cross the benches and on slopes between 
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one bench and another. Generally, the depth to the un- 
derlying gravel is less than in the soil described as repre- 
sentative of the Judith series. 

Included on the crests of slopes in areas mapped as this 
soil are areas of Utica gravelly loam that make up 5 to 
10 percent of some mapped areas. 

Some of this soil is cultivated, and some is in pasture or 
range. Because this soil is sloping and gravel reduces the 
moisture-storage capacity, water erosion is a serious prob- 
lem in the unprotected areas or where conservation prac- 
tices are not applied. (Capability unit IIIe-4, dryland, 
and IVe-9, irrigated; Silty range site, 15 to 19 inches 
precipitation) 

Judith gravelly clay loam, low terrace, 0 to 4 percent 
slopes (Jo)—This soil is in small, nearly level to gently 
undulating areas on low terraces. It has a less compact 
and coarser gravel substratum than the soil described as 
representative of the Judith series and is somewhat lower 
in moisture-storage capacity. 

This soil is generally used and managed in the same way 
as are adjacent areas of Judith clay loam, low terrace. 
Because its moisture-storage capacity is limited, moder- 
ately low yields of small grain can be expected. (Capa- 
bility unit ITIs-3, dryland, and I[Te-9, irrigated; Silty 
range site, 15 to 19 inches precipitation) 

Judith-Danvers gravelly clay loams, 0 to 4 percent 
slopes (Jp) —This complex consists of Judith gravelly clay 
loam and Danvers gravelly clay loam that are so inter- 
mingled that they cannot be shown separately on the soil 
map. It occurs on side slopes of drainageways and in 
small gently undulating areas within the larger areas of 
Danvers-Judith clay loams, 0 to 2 percent slopes. 

The Judith soil makes up 40 to 60 percent of this com- 
plex, and the Danvers soil makes up the rest. Judith 
gravelly clay loam occurs on rises, on crests, and on some 
slopes. It is like the soil described as representative of 
the Judith series. The Danvers soil is in swales, on con- 
cave slopes, and on even slopes. Pebbles and cobble- 
stones amount to 5 to 10 percent, by volume, of the surface 
layer and the subsoil, which is more than in the soil de- 
scribed as representative of the Danvers series. 

Most of this complex is cultivated in the same way as 
are the broad areas of Danvers-Judith clay loams, 0 to 2 
percent slopes, on the adjacent high benches. The soils 
of this complex are susceptible to wind erosion where 
conservation practices are not applied. Because of its 
position, high content of gravel, and shallowness, the 
Judith soil produces lower yields of smal] grain than the 
Danvers soil and is more susceptible to water erosion in 
unprotected areas. (Judith part: capability unit IITs- 
3, dryland; Silty range site, 15 to 19 inches precipitation ; 
Danvers part: capability unit Ile-2, dryland; Silty 
range site, 15 to 19 inches precipitation ) 

Judith and Raynesford stony loams, 2 to 8 percent 
slopes (Jr)——-These soils occur on fans and in narrow val- 
leys in the foothills. Some mapped areas include both 
Judith stony loam and Raynesford stony loam, but some 
areas are mostly Judith stony loam, and some are mostly 
Raynesford stony loam. The Judith soil and the Raynes- 
ford soil have more stones and cobblestones throughout 
the profile than the soils described as representative of 
their respective series. The amount of stones is variable. 

Included on the lower part of fans in the areas mapped 
as these soils are small areas of nonstony Judith and 
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Raynesford soils. Also inclided are a few small areas 
that have only a few stones but many cobblestones and 
pebbles. 

Most of the acreage is too stony for cultivation, but some 
of the small areas that contain cobblestones are used for 
hay. Under good range management, these soils produce 
good yields of forage. (Capability unit VIs-1; Silty 
range site, 20 to 24 inches precipitation) 

Judith,and Raynesford stony loams, 8 to 15 percent 
slopes (Js}—These soils are in the foothills on moderately 
steep slopes of fans. Except that they contain more 
stones, each of these soils has a profile like the one de- 
scribed as representative of its respective series. 

Because stones make up 10 to 25 percent of these soils, 
by volume, they are not suitable for cultivation. They 
are well suited to range and, under good management, 
produce good yields of forage. (Capability unit VIs-1; 
Suty range site, 20 to 24 inches precipitation) 

Judith and Savage soils (4 to 8 percent slopes) (Ji).— 
These soils are on fans in the lower foothills and in the 
plains of the survey avea. Some areas are mostly Judith 
clay loam or Judith gravelly clay loam, and some areas in- 
clude both of these soils and Savage clay loam. The 
Judith soils are on the upper part of fans, and the Savage 
soils are on the lower part. The Savage clay loam con- 
tains more gravel than the soil described as representative 
of the series, , 

Some of the acreage, particularly that in the plains, is 
cultivated, and some is in pasture or native range. ‘The 
Savage soils are more productive than the Judith soils, 
although both soils are used and managed in the same 
way. Because slopes are moderate, water erosion is likely 
in unprotected areas where conservation practices are not 
applied. (Capability unit [IIe-2, dryland; Silty range 
site, 15 to 19 inches precipitation) 

Judith-Uticea gravelly loams, 4 to 8 percent slopes 
(Ju).—This complex consists of Judith soils and Utica soils 
that are so intermingled that they cannot be shown sepa- 
rately on the soil map. It is on the side slopes of drain- 
ageways that cross the terraces and in irregularly shaped, 
moderately sloping areas. 

The Judith soil and Utica soil each make up 40 to 60 
percent of any mapped area. The Utica soil is generally 
gravelly loam, and it occupies the ridges, crests, and con- 
vex areas. The Judith soil is generally gravelly clay loam, 
and it occurs on the lower slopes and in swales. ‘Judith 
clay loam also occurs in some places. 

The soils in this complex are cultivated the same way as 
are the larger, adjacent areas of Judith gravelly clay loam, 
2 to 4 percent slopes. For the complex as a whole, yields 
are moderately low. Because slopes are moderate, runoff 
is medium to rapid, and water erosion is a serious problem 
im unprotected cultivated areas, (Judith part: capabil- 
ity unit IITe~4, dryland; Silty range site, 15 to 19 inches 
precipitation. Utica part: capability unit TVe-6, dry- 
land; Silty range site, 15 to 19 inches precipitation) 

Judith-Utica gravelly loams, 8 to 15 percent slopes 
(Jv].—-This complex occupies edges of moderately steep 
benches and side slopes of drainageways that cross the 
benches. It consists of Judith soils and Utica soils that 
are so intermingled that they cannot be shown separately 
on the soil map. 

Each mapped area of this complex consists of 50 to 80 
percent Judith soil and 20 to 50 percent Utica soil. The 


JUDITH BASIN AREA, MONTANA 33 


Utica soil generally is gravelly loam, and it occurs on 
the crests of slopes. The Judith soil generally is gravelly 
clay loam, and it is on slopes below the crests. In some 
areas, particularly on the lower part of slopes, the Judith 
soil contains Jess gravel throughout than is typical of 
Judith soils. 

A part of this complex is cultivated, and a part is in 
native range. Because the Utica soil is droughty and 
moderately steep, it 1s best suited to permanent grass. The 
Judith gravelly clay loam is fairly productive, but it is 
susceptible to severe erosion in cultivated areas because it 
is strongly sloping and ‘has rapid runoff. Tt is best pro- 
tected if it is used for hay or pasture. (Judith part: 
capability unit [Ve-5, dryland; Silty range site, 15 to 19 
inches precipitation, Utica part: capability unit VIe-6; 
Silty range site, 15 to 19 inches precipitation) 


Lamoure Series 


The Lamoure series consists of deep, dark-colored, 
poorly drained. clay loams on nearly level to gently slop- 
ing terraces. These soils occur closely with the Colvin 
soils. The native vegetation consists of water-tolerant 
grasses and sedges. 

These soils are caleareous throughout. The granular 
surface layer is dark to very dark gray and about 12 inches 
thick. The gray to light-gray subsoil is strongly cal- 
careous, but segregated lime is not apparent. Ata depth 
of about 3 feet, these soils are underlain by pebbles mixed 
with material finer than sand. Impermeable shale is at a 
depth of 6 feet ov more. 

The surface layer ranges from 10 to 15 inches in thick- 
ness. The water table generally fluctuates between depths 
of 1 and 38 -feet. Depth to the gravelly material ranges 
from 2 to 5 feet, 

Except for poor drainage, these soils generally have 
characteristics favorable for crop production. The supply 
of organic matter is good. 

The Lamoure soils lack the distinct segregations of 
lime that are in the Colvin soils. In this survey area, 
Lamoure soils are mapped only with the Colvin soils. 


Laurel Series 


The Laurel series consists of light-colored, strongly 
saline clays and clay loams on stream terraces and fans. 
These soils ocour closely with the Arvada soils. They have 
little or no vegetation. 

The surface layer is typically light-gray or light 
brownish-gray clay loam and is generally less than 1 inch 
thick. It is underlain by a grayish-brown, blocky layer 
that is about 2 inches thick and is more clayey than the 
surface layer. This layer grades to blocky, clayey mate- 
rial that contains many crystals of salts. The parent 
material is clay loam to light clay alluvium that washed 
from the uplands. 

Depth to the salts ranges from 2 to 6 inches. 

The Laurel soils puddle or seal when they ave wet. They 
are moderately well drained and take in water very slowly. 
Little or no organic matter oceurs. The underlying salts 
are toxic to many plants, 

The Laurel soils have thinner layers than the Arvada 
soils and are less deep to salts. 


In this survey area the Laurel soils are mapped only 
ina complex with Arvada soils. 


Lismas Series 


The Lismas series consists of moderately light colored 
clays that are very shallow or shallow over clay shale. 
These soils are most extensive on breaks along Arrow 
Creek and Surprise Creek in the north-central part of 
the survey area. They developed under a sparse cover of 
mid-and short grasses. 

The granular surface layer is gray to light olive gray 
and about 2 inches thick. It is underlain by a gray to 
pale-olive, blocky layer that contains a variable amount 
of shale fragments and merges with unweathered shale at 
a depth of about 10 inches. The parent material is clay 
that weathered in place from clay shale. 

These soils generally are noncalcareous, but in some 
places they are weakly calcareous. Depth to the un- 
weathered shale ranges from about 8 to 12 inches. Cry- 
stals of gypsum are common in the upper part of the shale. 

The Lismas soils take in water slowly and lose much of 
it through runoff. They are Jow in organic-matter 
content. 

The Lismas soils contain more clay than the Midway 
soils and are less deep to shale than the Pierre soils. 

Tn this survey area, the Lismas soils are mapped in areas 
with barren shale and with the Pierre soils, nie 

Lismas-Pierre clays (8 to 35 percent slopes) (La)—This 
complex consists of Lismas clay and Pierre clay on sharply 
rolling to hilly areas that generally are dissected by 
coulees. These soils are so intermingled that they cannot 
be shown separately on the soil map. 

Lismas clay makes up 40 to 60 percent of the complex; 
Pierre clay, 385 to 50 percent; ane outcrops of shale, 5 to 
10 percent. Included in swales in some areas mapped as 
this complex are smal] areas of Promise clay. The Lismas 
soil occurs on ridges and steeper slopes, and the Pierre soil 
is on the lower slopes. The outcrops consist of barren 
shale on. steep crests. In areas of Pierre soil, the depth to 
shale is less than that in the profile described as represen- 
tative of the Pierre series. 

Because slopes are steep and runoff is rapid, the soils 
of this complex are not suited to cultivation. They are 
best suited to range. Because it is shallow, slowly permea- 
ble, and low in organic-matter content, the Lismas soil is 
not favorable for good root growth, and it produces lower 
yields of forage than the Pierre soil. Trampling of live- 
stock causes considerable damage if this complex 1s grazed 
when it is wet and muddy. Under good range manage- 
ment, this complex as a whole produces fair yields of for- 
age. (Lismas part: capability unit VIIs—4; Shallow clay 
range site. Pierre part: capability unit VIe-3; Shallow 
clay range site) 

Lismas-Shale outcrop complex (15+ percent slopes) 
{Lc)—This complex is on steep and very steep or hilly 
breaks that are dissected by drainageways. It consists of 
Lismas clay and outcrops of shale that are so intermingled 
that they cannot be shown separately on the soil map. 

Outcrops of shale make up 40 to 70 percent of this com- 
plex; Lismas clay, 80 to 50 percent; and Pierre clay, 5 
to 10 percent. The barren shale crops out on the steeper 
slopes; Lismas clay is in the less steep, more rounded areas, 
and Pierre clay is in the least sloping areas. 
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Because of the steep slopes and the outcrops of shale, 
this complex is suitable only for limited grazing. The 
Lismas soil produces low yields of forage. Good range 
management is needed to-maintain the most desirable 
grasses. (Lismas part: capability unit VIIs-4; Shale 
range site. Shale outcrop part: capability unit VITIs-1; 
Shale range site) 


Little Horn Series 


The Little Horn series consists of very dark colored 
stony loams that are moderately deep over bediock. These 
soils occur on the high plains of rolling uplands in the 
south-central part of the survey area. They developed 
under a dense cover of mid and tall grasses, 

The crumb surface layer is very dark gray to very 
dark brown and about 6 inches thick. It is underlain by a 
brown to dark-brown subsoil of clay loam that is about 12 
inches thick and has prismatic or blocky structure. The 
lower part of the subsoil is strongly calcareous and grades 
to a light-colored layer having a strong accumulation of 
lime. This light-colored layer merges with the under- 
lying rock at an average depth of 80 inches. The parent 
material is clay loam that is partly alluvium and partly 
material that weathered in place from the underlying 
limestone, sandstone, and quartz. 

Tn this survey area, the coarse fragments make up 10 
to 80 percent of the soil mass, by volume. The surface 
layer ranges from 5 to 10 inches in thickness. Depth to 
bedrock ranges from 20 to 40 inches but is mostly 24 to 36 
inches. 

These soils take in water readily, are well drained, and 
have good moisture-storage capacity. The organic-matter 
content is moderately high. Enough coarse fragments oc- 
cur to interfere with tillage. 

The Little Horn soils have a distinct, prismatic or 
blocky, noncalcareous subsoil that the Skaggs soils lack. 

Little Horn stony loam (4 to 15 percent slopes) [Lh] — 
This soil is high in the foothills on rolling upland plains. 
Tt has a profile like the one described as representative of 
the Little Horn series. 

Most of this soil is too stony for cultivation, as was dem- 
onstrated where stones were removed from a small area 
but cultivation was only partly successful. Range is the 
best use and, under appropriate management, yields of 
forage are good. ‘(Capability unit VIs-1; Silty range 
site, 20 to 24 inches precipitation) 


Loberg Series’ 


The Loberg series consists of light-colored, forested soils 
that developed in moderately fine textured material. These 
soils oceupy rolling areas in the Highwood Mountains and, 
to a lesser extent, in the Little Belt Mountains. They 
developed under a fairly dense stand of lodgepole pine and 
Douglas-fir. 

The Loberg soils in this survey area are noncalcareous 
and are generally stony throughout. Underlying a thin 
layer of forest litter and humus is a light brownish-eray 
surface layer about 1 foot thick. The upper part of the 
surface layer is granular loam, and the lower part is 
blocky clay loam that is transitional to the subsoil. The 
pale-brown subsoil contains more clay than the surface 
layer and has blocky structure. It grades to massive, 


clayey material. The parent material is heavy clay loam 
or light clay alluvium that was derived from shale, sand- 
stone, and igneous rock. 

Tongues of bleached material from the surface layer ex- 
tend between blocks in the subsoil to a depth of as much 
as 24 inches. The subsoil ranges from clay loam to clay. 
Depth to bedrock is generally more than 40 inches, 

These soils absorb water slowly, have good moisture- 
storage capacity, and are generally well drained. Because 
the cover of vegetation is good, runoff is slow to medium, 
In the shade of thick stands of timber, the snow melts 
slowly at high elevations and helps to replenish the supply 
of ground water. The organic-matter content is low. 

The subsoil of the Loberg soils contains more clay and 
has a stronger structure than that of the Sapphire soils. 
Loberg soils lack the very dark-colored surface layer of 
the Alder and Woodhurst soils, which developed under 
a cover of grass. 

Loberg stony loam (8 to 35 percent slopes) (Lr)—This 
soil occurs in rolling, mountainous areas. It varies from 
place to place, but it is somewhat similar to the soil de- 
scribed as representative of the Loberg series. In the 
Highwood Mountains this soil developed in alluvium that 
is underlain mostly by shale and sandstone. In the Little 
Belt Mountains it developed largely from igneous rock., 

Included in the Little Belt Mountains in areas mapped 
as this soil are areas of Cowood stony loam. These in- 
clusions make up less than 15 percent of most mapped 
areas. 

This soil is in native trees and, because of them, is part 
of a valuable watershed. The trees help protect the water- 
shed. Stones and steep, irregular slopes prohibit cultiva- 
tion. (Capability unit VIe-7; no range site assigned) 

Loberg-Sapphire complex (8 to 85 percent slopes) 
(ts) —This complex occurs on moderately steep or steep 
slopes in the Highwood Mountains. Tt consists mainly of 
Loberg soils and Sapphire soils that are so intermingled 
that they cannot be shown separately on the soil map. 

Loberg soils make up 50 to 70 percent. of this complex, 
and Sapphire soils make up 30 to 40 percent. Teton and 
Woodhurst soils together amount to as much as 10 percent 
of some mapped areas. The Sapphire soils are generally 
loam and stony loam and occur mostly in the higher areas. 
The Loberg soils are on the lower slopes and are generally 
stony. The Loberg and Sapphire soils each have a pro- 
file that is similar to the.one described as typical of their 
respective series. The Teton and Woodhurst soils are in 
grass, 

This complex is too steep and stony for cultivation. The 
trees help to control runoff and erosion and also to regulate 
the flow of streams and to replenish the supply of ground 
water. (Capability unit VIe-7; no range site assigned) 


Loamy Alluvial Land (Lo) 


This land type is on narrow bottoms that are cut by the 
meandering channels of intermittent streams. Slopes 
range from 0 to 4 percent. This land consists of poorly 
drained to imperfectly drained saline soils that are mainly 
loam and clay loam. Areas of these soils are commonly 
broken mto small segments by the meandering stream 
channels. 

Because of flooding, wetness, salt content, and stream 
dissection, these soils are not suitable for cultivation. 
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Under good range management, plants tolerant of water 


and salt provide good to fair grazing. 


(Capability unit 
VIs-4; Saline Subirrigated range site) 


Maginnis Series 


The Maginnis series consists of dark-colored, lime-free, 
loamy soils that are very shallow or shallow over bedrock. 
These soils occur on gentle to steep uplands and are closely 
associated with the Absarokee and Alder soils. They 
developed under a cover of mid and short grasses. 

Channery clay loam is the most representative soil of 
the Maginnis series. Its granular surface soil is dark 
gray to very dark grayish brown and about 4 inches thick. 
The subsoil is grayish-brown to olive-gray clay loam that 
generally has a blocky structure. It grades to hard shale 
and sandstone at an average depth of 12 inches (fig. 10). 
The parent material is clay loam that weathered from 
bedrock and contains many fragments of shale and 
sandstone. 

The surface layer is clay loam, cobbly clay loam, and 
channery clay loam in the survey area. In many places 
the subsoil contains shghtly more clay than the surface 
layer. Depth to bedrock ranges from 8 to 18 inches. 

These soils are well drained, absorb water somewhat 
slowly to readily, and have low moisture-storage capacity. 
They are low in organic-matter content. 

The Maginnis soils are less deep to bedrock than the 
Absarokee soils and have a thinner, less clayey subsoil. 

Maginnis cobbly clay loam (15 to 35 percent slopes) 
(Ma).—This soil occurs on the steep edge of benches in the 
north and north-central parts of the survey area. Its 
profile varies from place to place. Generally, the depth 
to bedrock is more than that in the soil described as repre- 
sentative of the Maginnis series. 

Included on the crests of slopes in areas mapped as this 
soil are areas of Utica gravelly loam that make up 5 to 15 
percent of some mapped areas. Shale crops out on the 


steep knolls and amounts to less than 5 percent of any 
mapped aren. 

This soil is too steep for cultivation and is best used as 
native range. It is droughty because runoff is rapid and 
moisture-storage capacity is limited. Under good range 
management, forage yields are fair. (Capability umt 
Vie-6; Thin Clayey range site) 

Maginnis-Absarokee channery clay loams (8 to 35 
percent slopes) (Mb)—These moderately steep and steep 
soils occur in rolling areas that generally adjoin the higher 
gently rolling uplands. The Maginnis soil is channery 
clay loam, and the Absarokee soil is clay loam in most 
places (fig. 11). These soils are so intermingled that they 
cannot be shown separately on the soil map. 

The Maginnis channery clay loam is on crests and knolls 
and is typical of the Maginnis series. It makes up 60 to 
80 percent of most mapped areas, and the Absarokee soils 
make up most of the rest. Absarokee soils are dominantly 
of clay loam texture and. occur in swales and on the lower 
slopes. They have a profile that is similar to the one 
described as representative of the Absarokee series. 

The Maginnis soil is too shallow and steep for cultiva- 
tion. The Absarokee soils have good moisture-storage 
capacity and are productive. In this complex, however, 
Absarokee soils are so intermingled with Maginnis chan- 
nery clay loam that generally they are not accessible for 
cultivation. This complex as a whole is best suited to 
range and, under good management, produces fair to good 
yields of forage. (Maginnis part: capability unit VIe- 
5; Shallow range site. Absarokee part: capability unit 
Vie-4; Silty range site, 15 to 19 inches precipitation) 

Maginnis-Alder channery clay loams (8 to 35 percent 
slopes) (Mc).—This complex is on steep, hilly uplands in 
the foothills of the northwestern part of this survey area. 
It consists mostly of Maginnis channery clay loam and 
Alder clay loam that are so intermingled that they cannot 
be shown separately on the soil map. 

The Maginnis soil amounts to 60 to 80 percent of this 
complex, and the Alder soil amounts to most of the rest. 


Figure 10.—An area of Absarokee and Maginnis channery clay 
loams. Maginnis channery clay loam, which is shallow over bed- 
rock, is in the road cut. 


Figure 11,—Maginnis-Absarokee channery clay loams. 
ginnis soil is on the crests and knolls, and the Absarokee soil is 
on lower slopes and concave slopes. 


The Ma- 
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Outcrops and ledges of rock make up 5 to 10 percent of 
some mapped areas. The Maginnis channery clay loam 
generally is darker colored than is typical of the Maginnis 
series. It occurs on knolls, ridges, and crests. The Alder 
soil generally is clay loam and is on moderately steep and 
steep slopes below the Maginnis soil. ; 
The Maginnis channery clay loam is droughty and is 
too steep and shallow for cultivation. The Alder clay 
loam has good moisture-storage capacity, but generally it 
is not cultivated, because it is moderately steep and steep 
and is closely intermingled with the Maginnis soil. This 


complex as a whole is best used as range and, under good . 


management, produces fair to good yields of forage. 
(Maginnis part: capability unit VIe-5; Shallow range 
site. Alder part: capability unit VIe-1; Silty range 
site, 20 to 24 inches precipitation) 


Midway Series 


The Midway series consists of light-colored clay loams 
that are shallow over shale bedrock. In this survey area, 
these soils occur in small areas in a few places on rolling 
to hilly uplands in the plains section. They are closely 
associated with the Chama soils in the rolling areas. 
Midway soils developed under mid and short grasses. 
Onutcrops of shale are on steep slopes. 

These soils are generally calcareous throughout. The 
gvayish-brown to light olive-brown surface layer is about 
8 inches thick and has weak, granular structure. The 
light olive-brown. clay loam subsoil contains weathered. 
fragments of shale and sandstone and merges with un- 
weathered bedrock at an average depth of 14 inches. The 
parent: material is clay loam that weathered in place from 
clay loam shale and sandstone. 

The surface layer ranges from 1 to 4 inches in thickness. 
Depth to the unweathered shale ranges from 8 to 20 inches. 

These soils absorb water moderately slowly and have 
low moisture-storage capacity. They are low in organic 
matter, 

In texture, the Midway soils ave intermediate between 
the Bainville soils and the Lismas soils. Midway soils are 
finer textured than the Bainville soils, which developed 
from loam shale and sandstone, and they are coarser tex- 
tured than the Lismas soils, which developed from clay 
shale. 

Midway clay loam (8 to 85 percent slopes) (Mw).—This 
soil occurs in small areas on steep, hilly uplands. It com- 
monly adjoins steep areas of Pierre and Winifred soils 
below gravel benches. Its profile is like the one described 
as representative of the Midway series. 

Included in areas mapped as this soil are areas that 
have a gravelly clay loam surface layer 2 to 4 inches thick. 
Shale crops out on steep slopes and makes up 5 to 10 per- 
cent of some mapped areas. 

This soil is suitable only for limited grazing. Yields of 
forage are low because runoff is rapid or very rapid and 
the soil is droughty. Grasses that grow naturally can be 
maintained by good range management and are the most 
desirable and most productive. (Capability unit VIe-6; 
Thin Clayey range site) 

Midway-Shale outcrop complex (35+ percent slopes) 
(Mx).—This steep and very steep complex consists mostly 
of Midway clay.loam and ledges of sandstone and shale. 
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The clay loam is on steep slopes that are broken by the 


ledges. 


The Midway soil makes up 50 to 60 percent of this com- 
plex, and the ledges of sandstone and shale make up 20 to 
30 percent. Areas of Bainville loam adjoin some of the 
sandstone ledges, and Straw clay loam occurs at the base 
of some slopes, ‘l'ogether they make up 15 to 20 percent of 
the complex. The Midway clay loam is light yellowish 
brown, but in other respects it is like the soil described 
as representative of the Midway series. 

Because the soils in this complex are steep and shallow, 
they are suitable only for limited grazing. Even under 
good range management only low yields of forage can be 
expected. (Midway part: capability unit VIe-6; Thin 
Breaks range site, 15 to 19 inches precipitation. “Shale 
outcrop part: capability unit VITTs-1; Thin Breaks range 
site, 15 to 19 inches precipitation) 


Pierre Series 


The Pierre series consists of dark to moderately light 
colored clays that are underlain by shale at a moderate 
depth. These soils occupy gentle to moderately steep 
slopes on rolling uplands of the plains. They are closely 
associated with Lismas soils. 

The granular surface layer is grayish brown to dark 
grayish brown and is about 3 inches thick. It is underlain 
by a grayish-brown, blocky subsoil that is about 15 to 24 
inches thick and, in many places, has distinct accumula- 
tions of lime and gypsum in the lower part. The clay 
parent material merges with the underlying shale. 

Generally, the depth to clay shale ranges from 15 to 30 
inches. The lower part of the subsoil and the upper part 
of the shale contain crystals of gypsum or other salts. 

These soils expand when wet and contract when dry. 
They absorb water very slowly but have good moisture- 
storage capacity. They have a moderately small supply 
of organic matter. 

The Pierre soils are lighter colored than the Castle soils 
and are less deep to shale than the Promise soils. 

Pierre clay, 2 to 8 percent slopes (Pc).—This soil occurs 
in only a few small, gently rolling areas. Tt has a profile 
like the one described as representative of the Pierre series. 

Included in swales in areas mapped as this soil are small 
areas of Promise clay that make up as much as 5 percent 
of some mapped areas, 

This soil is best used for hay or pasture. Some of the 
acreage is in native range, and some is cultivated in the 
sume way as are the larger, adjacent areas of Promise 
clay. Unprotected areas are highly susceptible to both 
wind and water erosion because permeability is slow and 
the surface layer has granular structure. This soil is diffi- 
cult to work and can be tilled only if the moisture content 
is good. Timely farm operations are needed, Under good 
management, yields of crops and forage are fair. (Ca- 
pability unit TVe-7, dryland; Clayey range site, 15 to 19 
inches precipitation) , 

Pierre clay, 8 to 35 percent slopes (Pd).—This soi] is in 
small steep areas adjoining the Winifred and Utica soils. 
Its depth to shale ranges from 15 to 30 inches, but in other 
respects it is like the soil described as representative of the 
Pierre series. 

Included on knolls in areas mapped as this soil are small 
areas of Lismas soils, and included on the lower slopes are 
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smal] areas of Promise clay. These inclusions make up as 
much as 15 percent of some mapped areas. 

This soil is too steep for cultivation. It is best suited 
to range. If cattle graze this clayey soil when it is wet, 
they compact it and-runoff is then increased. Good range 
management is needed. (Capability unit Vie-3; Clayey 
range site, 15 to 19 inches precipitation) 


Promise Series 


The Promise series consists of dark-colored clays that 
are on terraces, high benches, and rolling uplands. ‘These 
soils developed under a dense cover of mid grasses, 

Promise clays are the most extensive and most repre- 
sentative soils of the series. They have a granular, dark- 
gray to dark grayish-brown surface layer about 3 inches 
thick, ‘The blocky subsoil is dark grayish brown to olive 
gray and about 80 inches thick. In the lower part the 
subsoil is strongly calcareous and is distinctly splotched 
with white lime. It grades to less calcareous clay. The 
parent material is clay that was transported by water or 
wind or was weathered in place. In some places the clay 
was locally transported. 

In some areas the surface layer is cobbly clay. Promise 
soils are weakly calcareous at the surface, or they are non- 
calcareous to a depth of 10 inches or more. The depth 
to shale is 214 to 4 feet in the uplands, but it is 5 feet or 
more on the terraces and high benches. 

These soils take in water slowly, are well drained, and 
have good moisture-storage capacity. They have only a 
moderate supply of organic matter. When these soils are 
wet, they expand; when they dry, they contract and crack. 

oo Promise soils are deeper to shale than the Pierre 
soils. 

Promise clay, 0 to 2 percent slopes (Pm).—This soil 
occurs on neatly level benches and terraces, where it is rela- 
tively pure. Its profile is similar to the one described as 
representative of the Promise series. 

This soil is suited to small grain, hay, and pasture. It is 
productive but is difficult to work and can be tilled only if 
the moisture content is good, Because the soil structure 
is granular in the surface layer, fields that are clean culti- 
vated are susceptible to wind erosion if they are not pro- 
tected. (Capability unit IIe-3, dryland; Clayey range 
site, 15 to 19 inches precipitation) : 

Promise clay, 2 to 8 percent slopes (Po).—This soil oc- 
cupies rolling areas below and adjoining high benches. Its 
profile is similar to the one described as representative of 
the Promise series. In most places depth to shale is 214 
to 4 feet. 

This productive soil is used mostly for hay, small grain, 
and pasture. Some of the more gentle slopes are in irri- 
gated hay. Because of its high content of clay, this soil 
can be tilled only if the moisture content is good. Because 
of the slope and slow permeability, water erosion is likely 
in clean-cultivated fields that are not protected or in other 
areas where conservation practices are not applied. (Ca- 
pability unit IIIe-3, dryland, and IVe-8, irrigated; 
Clayey range site, 15 to 19 inches precipitation) 

Promise clay, 8 to 15 percent slopes (Pp).—This soil is 
in rolling areas and in small areas on side slopes of drain- 
ageways. Its profile is similar to the one described as 
representative of the Promise series. 


Included on crests and ridges in areas mapped as this 
soil are small areas of Pierre clay that make up 5 to 15 
percent of some mapped areas. 

Most of this strongly sloping soil is farmed in the same 
way as are adjacent areas of Promise clay, 2 to 8 percent 
slopes, but runoff is more rapid, and water erosion 1s much 
more likely. This soil is best protected if it is in hay or 
pasture. The more isolated areas are in native range. 
(Capability unit TVe-4, dryland; Clayey range site, 15 to 
19 inches precipitation) 

Promise cobbly clay (4 to 15 percent slopes) (Pr}.——This 
soil is on moderate and moderately steep complex slopes in 
rolling areas. Except that the surface layer is cobbly, it 
has a profile like the one described as representative of the 
Promise series, A few stones are scattered on the surface. 
Small areas in swales have few or no cobblestones. 

Most of this soil is in native range. In clean-cultivated 
areas, the cobblestones provide some protection against 
erosion, though not enough. The steeper slopes are highly 
susceptible to water erosion and are best protected where 
they are used for hay, pasture, or native range. (Capa- 
bility unit [Ve-4, dryland; Clayey range site, 15 to 19 
inches precipitation) 


Raynesford Series 


The Raynesford series consists of deep, very dark 
colored loams and light clay Ioams on fans, terraces, and 
foot slopes, in the foothills of the survey area. These soils 
eccur mostly with Adel soils. They developed under a 
dense cover of mid and tall grasses. 

Raynesford loams are the most extensive and most rep- 
resentative soils of the series. They have a crumb, very 
dark gray to very dark grayish-brown surface layer that is 
about 12 inches thick and is easily worked. This layer 
grades to a gray or light-gray, strongly calcareous subsoil 
that has weak, blocky structure in the upper part and is 
massive in the lower part. The parent material is loamy 
material that washed from the uplands. 

The surface layer ranges from 8 to 16 inches in thickness. 
Some areas are stony. 

These soils take in water readily, ave well drained, and 
have good moisture-storage capacity. They have a good 
supply of organic matter. The strongly calcareous sub- 
soil restricts the growth of roots. 

The Raynesford soils have a thinner surface layer than 
the Adel soils and contain more accumulated lime. In 
Raynesford soils a light-colored zone of lime is within 16 
inches of the surface. 

Raynesford and Adel loams, 2 to 4 percent slopes 
(Ra) —These soils occur on the gently sloping fans and in 
narrow valleys in the foothills. Some mapped areas are 
Raynesford loam, and some are Adel loam, but in other 
areas both soils occur in varying proportions. Each of 
these soils has a profile like the one described as representa- 
tive of its respective series. 

These soils are well suited to hay, small grain, and pas- 
ture. Both soils are productive, but the Adel loam is more 
so because it has a thicker surface layer and contains more 
organic matter. Because the growing season is only a little 
more than 95 days, timely farm operations ave needled. 
Both soils are easily tilled, and their surface soil provides 
a good seedbed, but uncovered clean-cultivated areas are 
susceptible to erosion. (Capability unit IIc-1, dryland, 
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and ITie-6, irrigated; Silty range site, 20 to 24 inches 
precipitation) 

Raynesford and Adel loams, 4 to 8 percent slopes 
(Rd).—These soils are on sloping fans that are about one- 
quarter mile long. Some mapped areas are Raynesford 
loam, and some are Adel loam, but most areas contain both 
Raynesford loam and Adel loam. ‘These soils occur on 
convex slopes; the Adel soil is on the more gentle ones, 
and the Raynesford soil is on the stronger ones, Each 
soil has a profile like the one described as representative 
of its respective series. 

These soils are highly productive of hay and small grain. 
Because they have stronger slopes than Raynesford and 
Adel. loams, 2 to 4 percent slopes, runoff is more rapid in 
unprotected areas where conservation measures are not 
applied. (Capability unit IlIe~i, dryland, and IVe-6, 
irrigated; Silty range site, 20 to 24 inches precipitation) 

Raynesford and Adel loams, 8 to 15 percent slopes 
(Rf) —These soils occur on moderately steep slopes of small 
fans or parts of larger fans. In mapped areas the propor- 
tion of Raynesford and Adel soils is undetermined, but 
the Raynesford loam is mostly on the convex slopes, and 
the Adel loam is on the lower slopes. Fach soil has a pro- 
file that is similar to the one described as representative 
of its respective series. 

Most of these soils are cultivated in the same way as are 
areas of the less sloping, adjacent Raynesford and Adel 
loams. The smaller, less accessible areas are in native 
vegetation. If well-rooted plants are destroyed in culti- 
vation, runoff is rapid and unprotected cultivated areas 
are highly susceptible to water erosion. Where feasible, 
these soils are best used for hay or pasture. (Capability 
unit [Ve-1, dryland, and I[Ve-6, irrigated; Silty range 
site, 20 to 24 inches precipitation) 

Raynesford and Adel stony loams, 4 to 15 percent 
slopes (Rn}—These soils are in the foothills of the Little 
Belt Mountains on short fans and foot slopes, Some 
mapped areas contain both Raynesford stony loam and 
Adel stony loam, but others consist entirely of Raynesford 
stony loam. Stones and cobblestones make up 10 to 20 
percent of each area of these soils. In other respects the 
Raynesford and the Adel soils have profiles hke those 
described as representative of their respective series. 

These soils are too stony for cultivation. They are in 
native range, which is their best use. Under good man- 
agement, yields of forage are good. (Capability unit 
ViIs-1; Siliy range site, 20 to 24 inches precipitation) 


Rhoades Series 


The Rhoades series consists of soils that have a moder- 
ately thick loam surface layer, a neutral or alkaline clay 
subsoil, and shale underlying material. These soils are on 
rolling uplands in the plains of this survey area. They 
developed under a cover of mid grasses. 

Typically, the surface layer is grayish brown and about 
6 inches thick. Its structure is mainly blocky, but the 
lower part is platy. The subsoil is light olive-brown to 
dark grayish-brown clay about 15 inches thick. It has 
columnar structure in the upper part and blocky structure 
in the lower. This layer is underlain by hard shale and 
sandstone. The parent material is clay or clay loam that 
weathered from the shale and sandstone. 


The surface layer ranges from 4 to 8 inches in thickness 
and from loam to clay loam in texture. Lime has accu- 
niulated in the upper part of the bedrock in some places 
and just above it m others, but in some areas, instead of 
lime, the accumulations are gypsum or other salts. 

These soils are slowly to very slowly permeable. They 
have a moderate supply of organic matter. ; 

The Rhoades soils are less deep to shale than the Beck- 
ton soils, in which depth to shale is more than 5 feet. 

Rhoades-Arvada complex (2 to 8 percent slopes) (Ro).— 
This complex is on gently rolling uplands. It consists 
of Rhoades soils and Arvada soils that are so intermingled 
that they cannot be shown separately on the soil map. 

Rhoades loam makes up 40 to 50 percent of this com- 
plex, and Arvada clay loam, 4.0 to 50 percent. In addition, 
bare spots of Laurel clay loam make up 5 to 10 percent 
of most mapped areas, and Pierre and Promise soils, 10 
to 15 percent ofa few. The Rhoades soil ranges from 4 to 
8 inches in thickness. In some places lime has accumulated 
in the lower part of the subsoil or the upper part of the 
bedrock, but in other places this soil is noncalcareous and 
contains accumulated salts. The Arvada soil occurs in 
slight depressions that are sparsely covered with vegeta- 
tion. It is moderately deep over shale, but in other re- 
spects it has a profile like the soil described as representa- 
tive of the Arvada series. The Pierre and Promise soils 
are on rises in areas less than 2 acres in size. 

The soils of this complex are best used for hay, or native 
range. The Rhoades soil supports a good stand of grasses 
and produces fair yields of small grain and hay, but be- 
cause the Arvada clay loam has a thin surface layer and 
is low in organic-matter content, it produces only low 
yields. For the complex as a whole, yields are low. 
(Capability unit IVs-1, dryland; Panspots range site) 


Saline Land (Sa) 


This land type occurs on seepy foot. slopes, in seepy 
upland swales, and in narrow valleys along upland drain- 
ageways in the plains part of the survey area (13). Slopes 
range from 2 to 15 percent. The ground water moves 
laterally on the shale underlying this land and seeps out 
at the edge of benches and in swales. Seepage is slow but 
steady much of the time. Salts are brought to the surface 
and accumulate there in varying amounts. The soil mate- 
rials are mainly clay loam and clay. 

This land type is suitable only for grazing. It gen- 
erally supports a good growth of plants tolerant of salt 
and water, but in.a few places where large amounts of salt 
have accumulated at the surface, the vegetation is sparse. 
Spots of this land type that occur in cultivated fields 
should be left in permanent vegetation or seeded to it. 
(Capability unit VIs—4; Saline Caliente range site) 


Sapphire Series 


The Sapphire series consists of light-colored, loamy, 
forested soils that are moderately deep over standstone. 
These soils are on moderate to steep slopes of the High- 
wood Mountains and the Little Belt Mountains. 

Sapphire loams are the most representative soils of the 
series. They have a thin layer of forest litter overlying 
a light brownish-gray surface layer that is about 8 inches 
thick and is platy in the upper part and blocky in the 
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lower. The subsoil contains more clay than the surface 
layer and is light brownish gray, has blocky structure, and 
is about 18 inches thick. The subsoil rests on shattered 
sandstone, from which the loam parent material has 
weathered. 

These soils have a stony loam surface layer in a small 
acreage of the survey area. Depth to sandstone gener- 
ally ranges from 18 to 30 inches. In some places these 
soils are reddish colored because they developed partly 
from dark-red or reddish-brown sandstone. The under- 
lying sandstone is generally gray. a 

These soils take in water readily and are well drained. 
The moisture-storage capacity is limited by the underly- 
ing sandstone and its coarseness. Much moisture filters 
into the sandstone and helps to replenish the supply of 
ground water. The organic-matter content is low. 

The Sapphire soils developed from coarser textured ma- 
terial than the Loberg soils and contain less clay in the 
subsoil. 

Sapphire soils (4 to 35 percent slopes) ($b}—This map- 
ping unit is in wooded, mountainous areas on moderate 
to steep slopes that generally face north. It is made up 
of Sapphire loam and Sapphire stony loam. Sapphire 
loam has a profile similar to the one described as repre- 
sentative of the Sapphire series. 

Included on ridges in areas mapped as this soil are small 
areas of Cheadle stony loam and Cheadle channery loam 
that make up less than 5 percent of most mapped areas. 

These soils are still in native trees, mostly lodgepole and 
ponderosa pines that are harvested for posts and poles. 
Although the cover of trees and of litter is good and runoff 
is generally slow or medium, runoff is rapid and erosion 
is a serious problem if the protective cover is removed. 
The cover on these soils encourages moisture to filter into 
the underlying bedrock and thus adds to the underground 
water supply and helps regulate the flow of streams. 
(Capability unit VIe-7; no range site assigned) 

Sapphire-Cheadle complex (8 to 35 percent slopes) 
(Sc) —This complex is in hilly areas on moderately steep or 
steep slopes that generally face north, It consists of Sap- 
phire soils and Cheadle soils that are so intermingled that 
they cannot be shown separately on the soil map. 

Cheadle channery loam and Cheadle stony loam make 
wp 80 te 40 percent of the complex; Sapphire loam, 50 to 
65 percent; and Skaggs loam, 5 to 10 percent of some 
mapped areas, In this complex the Cheadle soils are on 
knolls and ridges in grassed areas that have open stands of 
trees. They formed mainly in reddish.material, but in 
other respects they are similar to the soil described as rep- 
resentative of the Cheadle series. The Sapphire soil is on 
side slopes that surround the knolls and ridges. It has 
a profile that is similar to the one described as representa- 
tive of the Sapphire series. The Skaggs soil is transi- 
tional between the Cheadle soils and the Sapphire soil. 

Because the Cheadle soils are shallow and droughty, 
yielels of forage are lower than those on the Sapphire soil. 
The cover of trees on the Sapphire soil encourages mois- 
ture to filter into the underlying sandstone and helps to 
regulate the flow of streams and to replenish the supply of 
ground water. - Runoff would be rapid and erosion severe 
if the protective cover were removed. (Sapphire part: 
capability unit VIe-7; no range site assigned. Cheadle 
part: capability unit VIIs-2; Shallow range site) 

716-450 —86——4 


Savage Series 


The Savage series consists of deep, dark-colored soils 
that formed in clay loam and light clay material on fans 
and stream terraces in the plains of the survey area. 

Savage silty clay loams are the most extensive and most 
representative soils of the series. Under native grass, 
they have a granular, grayish-brown to very dark grayish- 
brown surface layer that is free of lime and is about 4 
inches thick. In cultivated fields the surface layer is the 
plow layer and is 6 inches thick. The subsoil is grayish 
brown to dark grayish brown, is about 1 foot thick, and 
has prismatic or blocky structure. It grades to a light 
brownish-gray, blocky layer that contains accumulations 
of white lime and less clay than the subsoil. The under- 
lying parent material is calcareous, alluvial clay loam that 
is easily penetrated by roots. 

The surface layer is silty clay in some places, Depth to 
lime ranges from 10 to 24 inches. In some areas the lower 
part of the subsoil is 10 to 20 percent gravel. 

These soils are well drained. They take in water slowly 
to moderately slowly, and have good moisture-storage 
capacity. Their supply of organic matter is good. 

The grayish-brown color of the Savage soils distin- 
guishes them from the reddish-colored Fergus soils. ‘Vhe 
Savage soils contain more clay in their subsoil than the 
Straw soils and more lime in the lower part of their 
subsoil. 

Savage silty clay, 0 to 2 percent slopes (Sd)—This 
nearly level soil is at the outer edge of some terraces. Its 
surface layer and subsoil contain more clay than that of 
the soil described as representative of the Savage series. 

Included on gently sloping fans in areas mapped as this 
soil are small areas of Savage silty clay loam that make 
up 5 to 10 percent of some mapped areas. 

This soil is difficult to work because its content of clay 
is high. A favorable moisture content is needed if a good. 
seedbed is to be prepared or other tillage performed. 
Under good management, including timely farm opera- 
tions, yields of hay and small grain are good. Some of 
the acreage in hay is irrigated. The granular silty clay 
of a prepared seedbed is highly susceptible to wind erosion 
if left uncovered. Conservation practices are needed. 
(Capability unit ITe-38, dryland, and TIs-2, irrigated; 
Clayey range site, 15 to 19 inches precipitation) 

Savage silty clay, 2 to 4 percent slopes (Se).—This soil 
js on gently sloping fans at the outer edges of areas of 
Savage silty clay, 0 to 2 percent slopes. Its surface layer 
and subsoil contain more clay than those of the soil de- 
scribed as representative of the Savage series. 

This soil produces good yields of hay, small grain, and 
pasture under good management, Becanse the content of 
clay is high, a favorable content of moisture is needed if 
a good seedbed is to be prepared or other tillage per- 


formed. The granular surface layer of prepared seedbeds 


is highly susceptible to wind erosion where it is not pro- 
tected. by a plant cover or where conservation practices 
are not applied, Because this soil is gently sloping and 
slowly permeable, it is subject to water erosion, partic- 
ularly in irrigated fields. (Capability unit ITe-3, dryland, 
and IITe-8, irrigated; Clayey range site, 15 to 19 inches 
precipitation ) 

Savage silty clay, 4 to 8 percent slopes (Sf)—This soil 
occurs only in a few small areas on fans and foot slopes. 
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Its surface layer and subsoil are more clayey than those 
in the profile described ‘as representative of the series. 

Most of this soil is cultivated in the same way as are 
the adjacent, more gently sloping Savage silty clays, but 
water crosion is more likely, especially in irrigated areas. 
(Capability unit ITTe-3, dryland, and [Ve-8, irrigated ; 
Clayey range site, 15 to 19 inches precipitation) 

Savage silty clay loam, 0 to 2 percent slopes (Sg)— 
This soil occurs on nearly level terraces that are nearly 
one-quarter mile wide. Its profile is like the one described 
as representative of the Savage series. 

Included on the outer edges of terraces in some areas 
mapped as this soil are small areas of Savage silty clay. 

This soil is well suited to small grain and hay. It is 
fairly easy to work, and the surface layer provides a good 

‘seedbed. Wind erosion is likely, however, in unprotected 
clean-cultivated areas. (Capability unit [Tc-2, dryland, 
and IIc-8, irrigated; Clayey range site, 15 to 19 inches 
precipitation) ; 

Savage silty clay loam, 2 to 4 percent slopes (Sh}.— 
This soil occurs on gentle side slopes of drainageways that 
cross terraces and on gently sloping fans that adjoin the 
nearly level terraces. In a few places it contains gravel 
throughout. 

Included on fans in some areas mapped as this soil are 
small areas of Straw clay loam. 

This soil is cultivated, in the same way as are adjacent 
areas of Savage silty clay loam, 0 to 2 percent slopes, but 
the slope is stronger, runoff is more rapid, and water 
erosion is more likely in unprotected areas, (Capability 
unit ITe-1, dryland, and IIIe-7, irrigated; Clayey range 
site, 15 to 19 inches precipitation) 

Savage silty clay loam, 4 to 8 percent slopes (Sk)— 
This soil is on the fans and foot slopes below the Winifred, 
Absarokee, and Maginnis soils on uplands. It generally 
adjoins the nearly level terraces on which other Savage 
soils oceur. It has a profile that is similar to the one de- 
scribed as representative of the Savage series. 

Included on foot slopes in some areas mapped as this 
soil are small areas of Winifred clay loam. 


This soil produces good yields of hay, small grain, and. 


pasture. Runoff is more rapid than on the more gently 
sloping Savage silty clay loams, and water erosion is more 
hkely in unprotected areas where conservation practices 
are not applied. (Capability unit TTTe-2, dryland, and 
IVe-7, irrigated; Clayey range site, 15 to 19 inches 
precipitation) 


Skaggs Series 


The Skaggs series consists of soils that have a very dark 
colored surface layer and a light-colored, strongly cal- 
careous subsoil. These soils are moderately deep over 
bedrock. They are high in the foothills of the Little Belt 
Mountains on gentle to steep upland slopes. They devel- 
oped under a dense cover of mid and tall grasses. 

Skaggs clay loams are the most representative soils of 
this series in the survey area. Their surface layer is dark 
brown to very dark brown when dry, is about 7 inches 
thick, and is easily worked. Under native vegetation, this 
layer has crumb structure in the upper 2 or 8 inches and 
weak blocky in the lower part. In cultivated fields the 
plow layer has weak, crumb structure. The subsoil is 
gray to light brownish gray, is strongly calcareous, and has 


weak, blocky structure. It is about 15 inches thick and: 
is underlain by bedrock of limestone, limy shale, or sand- 
stone. The loamy parent material consists partly of 
residuum that weathered in place from the bedrock and 
partly of alluvium that was deposited on the bedrock. 

The surface layer of these soils is loam, clay loam, and 
stony clay loam. It ranges from about 3 to 8 inches in 
thickness. Depth to bedrock generally ranges from 18 to 
36 inches, but 1t is as much as 4 feet in some areas where 
the sotl formed in alluvium. 

These soils absorb water readily, are well drained, and 
have fair to good moisture-storage capacity. Their sup- 
ply of organic matter is good in areas having a thicker 
than normal surface layer but is somewhat low where the 
surface layer is thinner. 

The Skaggs soils lack the noncalcareous, blocky subsoil 
of the Little Horn soils. They are deeper to bedrock than 
the shallow or very shallow Duncom soils. 

Skaggs loam (4 to 15 percent slopes) (SI)-—This soil is 
on rolling uplands in the foothills of the Little Belt Moun- 
tains. It formed in loam that weathered from soft sand- 
stone and generally is reddish throughout. The thickness 
of the surface layer ranges from 5 inches on the convex 
slopes to as much as 8 inches on the lower slopes. In 
cultivated areas on the convex slopes, the surface layer 
is lighter colored than in other areas because the limy 
subsoil has been mixed with it. The slope generally ranges 
from 4 to 15 percent, but in some places it is 4 to 8 percent. 

Included on ridges and knolls are small areas of Cheadle 
chamnery loam that make up 5 to 15 percent of some 
mapped areas. 

This soil is best used for hay, tame pasture, or native 
range. On the convex slopes, yields of small grain are low 
because the soil is shallow and has only fair moisture-stor- 
age capacity, Because runoff is rapid, this soil is highly 
susceptible to water erosion where cultivation destroys 
the firmly anchored living plants. (Capability unit [Ve- 
5, dryland; Silty range site, 20 to 24 inches precipitation) 

Skaggs clay loam, 4 to 8 percent slopes (Sm).—This soil 
occurs on the rolling uplands and on tilted plateaus in the 
foothills. It is generally deeper than the soil described as 
representative of the Skaggs series because most of it 
formed in 2 to 4 feet of alluvium overlying bedrock. In 
places a few cobblestones are on the surface. 

This soil produces good yields of hay, small grain, and 
pasture. It has good moisture-storage capacity. It is 
easily tilled, and its surface soil provides a good seedbed, 
but in unprotected clean-cultivated areas, both wind and 
water erosion are likely. Conservation -practices . are 
needed to Jessen runoff and control erosion. Because the 
growing season is fairly short, timely farm operations are 
needed. (Capability unit IIIe-1, dryland; Silty range 
site, 20 to 24 inches precipitation) 

Skaggs clay loam, 8 to 15 percent slopes (Sn)—This 
soil occurs on moderately steep slopes of rolling uplands 
and on side slopes of drainageways that extend into the 
less sloping uplands. Generally, it has thinner layers than 
the soil described as representative of the Skaggs series, 
but in other respects it is similar to that soil. In some 
cultivated areas the light-colored, strongly calcareous sub- 
soil is mixed with the surface soil, 

Included on crests of slopes in areas mapped as this 
soil are smal] areas of Duncom soils. 
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This soil is best suited to hay, tame pasture, or native 
range. Where the vegetative cover is destroyed by cultiva- 
tion, runoff is rapid and the unprotected areas are highly 
susceptible to water erosion. (Capability unit [Ve-5, 
dryland; Silty range site, 20 to 24 imches precipitation) 

Skaggs stony clay leam (4 to 15 percent slopes) (So)— 
This soil occurs on moderate to moderately steep slopes of 
tilted uplands. Except for its stony surface layer, it has 
a profile like the one described as representative of the 
Skaggs series. 

Included on ridges in areas mapped as this soil are areas 
of Duncom stony loam. Also included, in pockets and 
swales, are areas of Skaggs clay loam. Each of these in- 
clusions make up 5 to 15 percent of many mapped areas. 

This soil is too stony for cultivation and is used for 
range. It produces good yields of forage under good man- 
agement. (Capability unit VIs-1; Silty range site, 20 
to 94. inches precipitation ) 

Skages-Cheadle complex (8 to 85 percent slopes) 
(Sp). —This complex is in a few moderately steep and steep, 
hilly areas in the foothills of the Little Belt Mountains. 
It consists of areas of Skaggs soils and of Cheadle soils 
that are so intermingled that it is impractical to show 
them separately on the soil map. 

Cheadle channery loam and Cheadle stony loam make 
up 25 to 50 percent of this complex, and Skaggs loam makes 

up 50 to 75 percent of most areas. Rock crops out in small 

areas on ridges. The Cheadle soils are on knolls and 
ridges. They formed in.veddish material, but in other 
respects they are similar to the soil described for the 
Cheadle series. The Skaggs soils are on slopes below the 
knolls and ridges and in areas that surround them. Ex- 
cept for a loam surface Jayer that is underlain by sand- 
stone, their profile is like the one described as representa- 
tive of the Skaggs series. 

Because this complex is shallow, stony, and moderately 
steep or steep, it is not suitable for cultivation. It is used 
for range. on low yields of forage can be expected on 
the Cheadle soils because they are droughty. Yields are 
higher on the Skaggs soils. The most desirable grasses 
can be maintained by good range management. (Skaggs 
part: capability unit VIe-1; Silty range site, 20 to 24 
inches precipitation. Cheadle part: capability unit 
VIIs-2; Shallow range site) 

Skaggs-Duncom stony clay loams (8 to 85 percent 
slopes) (Sr)—This complex is high in the foothills on mod- 
erately steep and steep upland plains. It consists of 
Skaggs soils and Duncom soils that are so intermingled 
that they cannot be shown separately on the soil map. 

Skaggs clay loam and stony clay loam make up 40 to 
60 percent of this complex, ancl Duncom stony loam makes 
up the rest. Ledges of rock crop out in small areas. The 
Duncom soils are on ridges and crests and in aveas that are 
generally tilted. They have a profile like the one de- 
seribed for the Duncom series. The Skaggs soils occupy 
the less sloping areas. 

This complex as a whole is too stony for cultivation. It 
is suitable only for range. The very shallow and shallow 
Duncom soils are droughty and produce lower yields of 
forage than the Skaggs soils. The most desirable orasses 
can be maintained by good range management. (Skaggs 
part: capability unit VIs-1; Silty range site, 20 to 24 
inches precipitation. Duncom part: capability unit 
VITs-2; Shallow range site) 


Skages-Raynesford loams, 8 to 35 percent slopes 
(Ss) —These soils occur on fairly long, mountainous slopes 


. where the landscape is unevenly rolling and varies as the 


underlying material varies from hard to soft. The soils 
are so Intermingled that they cannot be shown separately 
on the soil map. 

Skaggs loam and stony loam make up 40 to 60 percent 
of this complex, and Raynesferd loam, 20 to 40 percent. 
Teton loam and Castle clay together amount to as much 
as 15 percent of some mapped areas. In many places 
there are small outcrops of limestone, sandstone, and 
igneous rock. Skaggs loam and stony loam are underlain 
by limestone and shale. Raynesford loam is in coves and 
on small foot slopes and small fans. The Skaggs soils and 
the Raynesford soil each have a profile that 1s similar te 
the one described as representative of its respective series. 

The soils in this complex are too steep and stony for 
cultivation. They are well suited to range. The most 
desirable and most productive grasses can be maintained 
by good range management. (Capability unit VIe-1; 
Silty range site, 20 to 24: inches precipitation ) 

Skaggs-Duncom-Hughesville- complex (4 to 35 per- 
cent slopes) (St])—This complex is in areas that are transi- 
tional between grassland and woodland. It is high in the 
foothills of the Little Belt Mountains on moderate to steep, 
uneven slopes. It consists of Skaggs, Duncom, and 
Hughesville soils that are so intermingled that they can- 
not be shown separately on the soil map. 

Skaggs soils and Hughesville soils each make up 30 to 
40 percent of this complex, and Duncom stony loam makes 
up 20 to 80 percent. The Skaggs soils are generally clay 
loam and stony clay loam. They occur on moderate to 
moderately steep slopes in parklike areas and in. areas 
that support open stands of trees. The Hughesville soils 
are generally stony and in places intergrade to the Skaggs 
soil. They occur in areas that support dense stands of pon- 
derosa pine, lodgepole pine, and Douglas-fir, The Skaggs 
soils and the Hughesville soils each have a profile that is 
similar to the one described as representative of its re- 
spective series. The Duncom stony loam occurs on the 
sides of sharp coulees and in some of the less sloping, open 
areas. It has a profile ike the one described as representa- 
tive of Duncom series. 

Because the soils in this complex are stony, shallow, and 
moderately steep to steep, the complex as a whole is not 
suitable for cultivation. The Duncom soil is droughty 
and produces lower yields of forage than the Skaggs soils. 
The most desirable grasses can be maintained by good 
range management. Some trees are harvested for posts, 
poles, and building logs, but it is best to leave the protec- 
tive cover of trees on these soils. This cover helps to con- 
trol runoff and to regulate the flow of streams. (Skaggs 
part: capability unit VIe-1; Silty range site, 20 to 94 
inches precipitation, Duncom part: capability unit 
Viis-2; Shallow range site. Hughesville part: capa- 
bility unit VIe-7; no range site assigned) 


Slocum Series 


The Slocum series consists of deep, dark-colored, im- 
perfectly drained soils that formed in noncalcareous, | 
loamy material. These soils are on fans and in narrow 
valleys in the foothills. The vegetation is mainly quaking 
aspen and grasses. 
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The surface layer is dark-gray to dark grayish-brown 
loam that has crumb structure and is about 16 inches thick. 
Tt is underlain by light brownish-gray clay loam that has 
blocky structure to a depth of about 30 inches and is mas- 
sive below. The parent material was derived from igneous 
rock of the uplands and is stratified alluvium of loam and 
clay loam texture. 

The surface layer ranges from about 12 to 18 inches in 
thickness. In places pebbles are scattered throughout the 
profile. The water table fluctuates between depths of 3 and 
5 feet. 

These soils take in water readily and have good moisture- 
storage capacity, but poor drainage restricts the kinds of 
plants that grow. The supply of organic matter is good. 

Unlike the calcareous Gallatin soils, the Slocum soils 
are noncaleareous throughout. 

Slocum loam (2 to 6 percent slopes) (Su)—This soil is 
in narrow valleys in the foothills of the Highwood Moun- 
tains on short, gently sloping or moderately sloping fans 
and on gently sloping low terraces. It has a profile like 
the one described as representative of the Slocum series. 

This soil is suited to hay and pasture if it is cleared of 
trees. It occurs in such small, narrow areas that produc- 
ing grain is hardly practical. (Capability unit IIw-1, 
dryland; Subirrigated range site) 


Spring Creek Series 


The Spring Creek series consists of dark-colored soils 
that are very shallow or shallow over igneous rock. In 
this survey avea, these soils occur closely with Woodhurst 
soils on moderate to steep slopes in the foothills and with 
Blaine soils in the plains. They developed under a cover 
of mid and short grasses. 

Spring Creek stony loam is the most representative soil 
of the series. Jt has a crumb, grayish-brown to dark 
grayish-brown surface layer that is noncalcareous and 
about 6 inches thick. This layer grades to grayish-brown 
or light-eray, strongly calcareous material that merges 
with the bedrock at an average depth of 12 inches. The 
parent material is loam that weathered in place from 
igneous and metamorphic rocks. 

The surface layer is loam or stony loam that ranges from 
3 to 10 inches in thickness. Depth to bedrock ranges from 
6 to 20 inches. ‘ 

These soils readily take in water, some of which filters 
through cracks and crevices in the bedrock. Because the 
soils are shallow, their moisture-storage capacity is low. 
Their supply of organic matter is low to moderate. 

The Spring Creek soils are shallower to bedrock than 
Blaine soils and lack their blocky, noncalcareous subsoil. 
The parent material of Spring Creek soils weathered from 
igneous rock, but Cheadle soils formed in material weath- 
ered from sandstone, and Duncom soils formed in material 
weathered from limestone. 

Spring Creek-Blaine stony loams (8 to 85 percent 
slopes) (Sv]—This complex occupies hilly uplands imme- 
diately east of the Highwood Mountains, and it is in a 
few small areas in the central part of the survey area. 
The Spring Creek and the Blaine soils occur so closely 
together that mapping them separately is impractical. 

Spring Creek soils and Blaine soils each make up 40 to 
60 percent of any mapped area. Parts of igneous dikes 


crop out in places and amount to 5 percent of some mapped 
areas. The Spring Creek soil is stony loam that is mainly 
on sharp rises, knolls, and crests. It has a profile typical 
of the Spring Creek series. Most of the Blaine soil is a 
stony loam. It occurs on side slopes and in general areas 
between ridges and knolls. Its profile characteristics are 
like those in a typical Blaine soil. 

This complex is too steep.and strong for cultivation, but 
it is well suited as range. The Spring Creek soil is 
droughty and produces much less forage than the deeper 
Blaine soil. If range management is good, runoff is held 
to a minimum and the most desirable and most productive 
grasses can be maintained. (Spring Creek part: capabil- 
ity unit VIIs-2; Shallow range site. Blaine part: capabil- 
ity unit VIs-2; Silty range site, 15 to 19 inches 
precipitation) 


Straw Series 


The Straw series consists of deep, dark-colored soils that 
formed in loam and clay loam material. These soils are 
on fans and stream terraces in the plains of the survey 
area. ‘They developed under a dense cover of mid grasses. 

The surface layer is dark grayish-brown clay loam of 
crumb structure that is about 7 inches thick and is easily 
worked, It is underlain by a weak, blocky subsoil that 
is about 6 inches thick and is generally a little lighter 
colored than the surface layer. The subsoil grades to 
grayish-brown calcareous material that contains faint to 
distinct segregations of white lime. The parent material 
is calcareous loam or light clay loam alluvium that washed 
from the uplands and is easily penetrated by roots. 

The surface layer ranges from 5 to 10 inches in thickness 
and is weakly calcareous or noncalcareous. Depth to 
fairly loose gravel and sand is generally more than 8 feet. 

These soils take in water readily, are well drained, and 
have good moisture-storage capacity. They have a mod- 
erate supply of organic matter. 

The Straw soils lack the reddish color of the Twin 
Creek soils and contain less clay in their subsoil than the 
Savage soils. ; 

Straw clay loam, 0 to 2 percent slopes (Sw) —This soil 
occurs on nearly level terraces that are 300 feet to 14 mile 
wide. Its profile is like the one described as representa- 
tive of the Straw series. In places a few pebbles and cob- 
blestones are scattered on the surface and throughout the 
profile. 

This productive soil is used mainly for small grain and 
hay. Some of the acreage in hay is irrigated. Tillage is 
easy, and the fine-textured, crumb-structured plow layer 
provides a good seedbed, but unprotected areas that are 
clean cultivated are susceptible to wind erosion. (Capa- 
bility unit IIc-2, dryland, and Tic-8, irrigated; Silty 
range site, 15 to 19 inches precipitation) 

Straw clay loam, 2 to 4 percent slopes (Sx)|,—This 
gently sloping soil occurs on fans and in small, uneven 
areas along drainageways that cross nearly level terraces. 
Its profile is similar to the one described as representative 
of the Straw series. 

Included on the uneven gentle slopes in areas mapped as 
this soil are areas of Straw clay loam, gravelly substratum. 
These inclusions make up less than 15 percent of any 
mapped area. 
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This soil is well suited to hay, small grain, and pasture. 
In its more nearly level areas, it is similar to Straw clay 
loam, 0 to 2 percent slopes, and can be used in about the 
same way, but it is susceptible to both water and wind ero- 
sion where it is clean cultivated. Also, it is more difficult 
to irrigate and to manage. (Capability unit Ile-1, dry- 
land, and ITIe-7, irrigated; Silty range site, 15 to 19 
inches precipitation) 

Straw clay loam, gravelly substratum (0 to 4 percent 
slopes) (Sy|.—This soil occurs on terraces that range from 
a few hundred feet to about one-quarter mile in width: 
The largest area occupies slopes of less than 2 percent, but 
some uneven, gently sloping areas are in drainageways. 
Except for the gravelly substratum at a depth of 20 to 36 
inches, the profile of this soil is like the one described as 
representative of the Straw series. The depth to gravel 
generally is less than 8 feet, but in some of the more nearly 
level aveas it is slightly more than 3 feet. A little gravel 
is on the surface in some places, particularly in the un- 
evenly sloping areas. 

Because this soil has a gravelly substratum, its moisture- 
storage capacity is limited. Only fair yields of small 
grain and hay can be expected under dryland farming, 
but higher yields are obtained under irrigation. The sur- 
face layer is easily tilled and provides a good seedbed. If 
this soul is left uncovered, clean-cultivated areas are sus- 
ceptible to wind erosion and gently sloping areas are ex- 
posed to water erosion. (Capability unit IIIs-2, dryland, 
and ITs-1, irrigated; Silty range site, 15 to 19 inches 
precipitation) 


Terrad Series 


The Terrad series consists of dark-reddish clays and 
silty clays on rolling uplands and on terraces in the lower 
foothills. These soils developed under a dense cover of 
mid grasses. 

Terrad clays are the most extensive and most represent- 
ative soils of the series. They have a granular, dark- 
' brown to reddish-gray surface layer about 4 inches thick. 
The upper part of the subsoil contains more clay than the 
surface layer and is dark reddish gray to weak red, non- 
calcareous, and about 1 foot thick. Tt has distinct, blocky 
structure. The lower part of the subsoil is calcareous and 
contains small segregations of white lime. It merges with 
red clay. beds at an average depth of 40 inches. The 
parent material consists of clay that weathered in place 
from shale, or from alluvium that derived from shale. 

In this survey area the surface layer is clay or silty clay. 
The depth to clay shale ranges from 24 to 50 inches on the 
uplands, but it is more than 5 feet on the terraces. 

These soils tale in water moderately slowly. They are 
well'draimed on the uplands but are only moderately well 
drained on the terraces. The moisture-storage capacity 
is good, and the supply of organic matter is moderate. 

The Terrad soils contain more clay throughout than do 
the Fergus and Darret soils, Their reddish color and dis- 
tinct, blocky subsoil distinguish Terrad soils from the 
grayer Promise soils, which have a prismatic subsoil. 

Terrad clay, 2 to 8 percent slopes (To!.—This soil is on 
gentle and moderate slopes of the rolling uplands. Its 
profile is like the one described as representative of the 
Terrad series. 


Included in areas mapped as this soil are areas less than 
1 acre in size on short slopes of 8 to 12 percent. Gen- 
erally, these inclusions make up less than 5 percent of 
each mapped area. 

This productive soil is suited to hay, small grain, and 
pasture. Because of its high clay content, it is diffienlt 
to work. A favorable content of moisture is needed if 
tillage is to be successful and a good seedbed prepared. 
The granular surface layer is highly susceptible to wind 
erosion where left uncovered. Because this soil is moder- 
ately slow in permeability and has medium to rapid runoff, 
it is highly susceptible to water erosion if conservation 
practices are not applied. (Capability unit ITIe-3, dry- 
land; Clayey range site, 15 to 19 inches precipitation) 

Terrad clay, 8 to 35 percent slopes (Tb) —This soil oc- 
cupies moderately steep slopes of drainageways and roll- 
ing uplands. It occurs closely with Terrad clay, 2 to 8 
percent slopes. Depth to shale generally is less than that 
in typical Tevrad soils. 

Included in some areas mapped as this soil are small 
areas of Darret clay loam. 

Where feasible, this soil is best suited to hay, pasture, 
or native range. Most of it is enltivated in the same way 
as ave adjacent areas of Terrad clay, 2 to 8 percent slopes. 
Because runoff is rapid in cultivated fields, there is high 
susceptibility to water erosion if the fields are not pro- 
tected. (Capability unit IVe-4, dryland; Clayey range 
site, 15 to 19 inches precipitation) 

Terrad silty clay, 0 to 2 percent slopes (Tc}—This soil 
occurs on some of the narrow, nearly level terraces in 
areas where the plains merge with the lower foothills of 
the Little Belt Mountains. It is deeper than the soil de- 
scribed as representative of the Terrad series, for it ex- 
tends to a depth of more than 5 feet. In some places the 
water table is ata depth of 4 to 6 feet, but in most places 
it is deeper. 

This soil is used for hay and small grain. In areas 
where the water table is high, tillage is delayed in spring 
and alfalfa does not grow well or live long. Drainage is 
needed in some cultivated areas. The granular surface 
layer is highly susceptible to wind erosion in clean-culti- 
vated areas. (Capability unit IIe-8, dryland, and IIs-2, 
irrigated; Clayey range site, 15 to 19 inches precipitation) 


Teton Series 


The Teton series consists of very dark colored loamy 
soils that are moderately deep over sandstone. These 
soils are on gentle to steep slopes in the foothills and 
mountainous areas of the wplands. They developed under 
a dense cover of mid and tall grasses. 

Teton. loam is the most representative soil of this series 
in the survey area. It has a very dark grayish-brown to 
black surface layer that is about 9 inches thick and is 
easily worked. Generally, this layer has fine crumb struc- 
ture in the upper part and fine blocky structure in the 
lower part. The subsoil contains more clay than the sur- 
face layer and is lighter colored. It is brown or grayish 
brown, is about 30 inches thick, and has blocky structure. 
The parent material is loam or light clay loam that 
weathered in place from the underlying sandstone. _ 

These soils have a stony loam or channery loam surface 
layer in a small acreage of the survey area. Generally, 
they are noncalcareous throughout, but in places there are 
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faint to distinct accumulations of white lime at a depth 
of more than 30 inches. The depth to bedrock ranges from 
24. to 50 inches, but in some places where the sandstone 
is broken, water penetrates much deeper. 

These soils take in water readily, are well drained, and 
have good moisture-storage capacity. They have a good 
supply of organic matter. 

The Teton soils are deeper to bedrock than the closely 
associated, shallow Cheadle soils. They are less deep to 
bedrock than the Adel soils, which are more than 5 feet 
deep. Their subsoil contains Jess clay than that of the 
Alder soils. 

Teton loam, 2 to 8 percent slopes (Td)—This gently 
sloping to moderately sloping soil occurs on rolling up- 
lands. It has a profile like the one described as represen- 
tative of the Teton series. A few fragments of sandstone 
are on. the surface ‘and throughout the soil. 

Included on knolls in areas mapped as this soil are 
areas of Cheadle loam and channery loam that make up 
less than 10 percent of any mapped area. 

This highly productive soil is used mainly for small 
grain and hay. It is easily tilled, and its surface layer 
provides an excellent seedbed. Because rainfall is rela- 
tively high and the growing season is short, timely farm 
operations are needed. Clean-cultivated areas are suscep- 
tible to both wind and water erosion if they are left un- 
covered and conservation practices are not applied. 
(Capability unit I[Te-1, dryland; Silty range site, 20 
to 24 inches precipitation) 

Teton loam, 8 to 15 percent slopes (Tf).—This soil occu- 
ples only a few moderately steep areas, high in the rolling 
uplands. Its profile is like the one described as represen- 
tative of the Teton series. 

Included in areas mapped as this soil are small areas 
of Cheadle channery loam and of Adel loam. Each soil 
makes up 5 to 10 percent of some mapped areas. The 
Cheadle soil is on crests, and the Adel soil is on short fans. 

This soil is best suited to hay or pasture. Where the 
protective vegetation has been destroyed by cultivation, 
runoff is rapid and the unprotected areas are highly sus- 
ceptible to water erosion. (Capability unit TVe-1, dry- 
land; Silty range site, 20 to 24 inches precipitation) 

Teton-Adel stony loams (8 to 35 percent slopes) (Th).— 
These soils are high in the foothills on uneven slopes where 
the landscape varies as the underlying material varies 
from hard to soft. The soils are so intermingled that they 
cannot be shown separately on the soil map. 

Adel stony loam makes up 30 to 40 percent of areas 
mapped as this complex; Teton stony loam, 50 to 60 per- 
cent of most mapped areas; and Cheadle stony loam, 10 
to 15 percent of most mapped areas. Teton stony loam 
is on the convex slopes. Except for its stony surface 
layer, 1b has a profile similar to the one described as rep- 
resentative of the Teton series, The Adel soil is in sags, in 
swales, and on small fans. Tts subsoil contains more lime 
than that of the soil described for the Adel series. Cheadle 
stony loam is on crests and ridges. 

This complex of soils is too steep and stony for cultiva- 
tion, but it is suitable for range. The Teton and Adel soils 
each have good moisture-storage capacity and allow roots 
to penetrate deeply. The most desirable and productive 
grasses can be maintained by good range management. 
(Capability unit VIs-1; Silty range site, 20 to 24 inches 
precipitation) 


Teton-Cheadle channery loams, 4 to 15 percent slopes 
(Tk]—This moderate and 1noderately steep complex is m 
the rolling uplands. It consists of ‘leton soils and Cheadle 
channery loam that are so intermingled that they cannot 
be shown. separately on-the soil map. 

Cheadle channery loam makes up 25 to 40 percent of this 
complex, and Teton soils make up the rest. The Cheadlo 
soil occurs on knolls, ridges, and convex slopes. It is 
cleeper to sandstone than the soil described for the Cheadle 
series. The Teton soils are loam and channery loam. They 
occur between ridges and on side slopes that surround 
knolls, generally on slopes of less than 8 percent. The 
Teton loam has a profile similar to the one described as 
representative of the Teton series. 

The Teton soils are productive of hay, small grain, and 
pasture. They are easily tilled, but wind and water ero- 
sion are likely if the surface is left uncovered or where 
conservation practices are not applied. The Cheadle soil 
is droughty and produces much lower yields than the 
Teton soils. Seeding to permanent, pasture is best on the 
Cheadle soil where that use is feasible. (Teton part: 
capability unit ITe~1, dryland; Silty range site, 20 to 24 
inches precipitation. Cheadle part: capability unit 
Vie-5; Silty range site, 20 to 24 inches precipitation) 

Teton-Cheadle stony loams, 4 to 15 percent slopes 
(Tm).—This complex is in the foothills on uneven slopes of 
tilted plains. It consists of Teton loam and stony loam 
and of Cheadle stony loam that are so intermingled that 
they cannot be shown separately on the soil map. 

Teton loam and stony loam make wp 60 to 80 percent 
of areas mapped as this complex, and Cheadle stony loam 
makes up the rest. The Cheadle stony loam occurs on 
ridges and in some of the less sloping areas. Its profile 
is like the one described as representative of the Cheadle 
series. The Teton soils are mostly. between the ridges. 
Except that it is stony, Teton stony loam has a profile 
similar to the one described as representative of the Teton 
series. 

Most of this complex is too stony for cultivation. Culti- 
vation is impractical in areas consisting of Teton soils, 
because the Teton loam is in small areas or is closely 
intermingled with the Teton stony loam. The Cheadle 
soil is stony and droughty. The complex as a whole pro- 
duces good yields of forage under good range manage- 
ment. (Teton part: capability unit VIs-1; Silty range 
site, 20 to 24 inches precipitation. Cheadle part: capabil- 
ity unit VIIs-2; Silty range site, 20 to 24 inches 
precipitation ) 

Teton-Cheadle stony loams, 15 to 35 percent slopes 
(Tn).—This complex occurs in the foothills of the Little Belt 
Mountains on steep, uneven slopes. It consists mainly of 
Teton stony loam and Cheadle stony loam that are so 
closely intermingled that they cannot be shown separately 
on the soil map. 

The Teton stony loam and Cheadle stony loam each 
make up 40 to 50 percent of this complex, Adel stony 
loam makes up 5 to 15 percent of most mapped areas, and 
outcrops of sandstone amount to 5 percent of some mapped 
areas. The ‘Cheadle soil is on crests and ridges and is 
shallower to bedrock than the soil described as representa- 
tive of the Cheadle series. The Teton soil is in areas 
below the crests and ridges, generally on slopes of less 
than 25 percent. Its profile is similar to the one described. 
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for the Teton series. Adel stony loam is in coves on slopes 
and on fans at the base of slopes. 
The soils in this complex are too steep and stony for 


cultivation, but they are suitable for range. The Cheadle 


soil is droughty and produces much lower yields of forage 
than the Teton soil. On this complex good range manage- 
ment encourages the most desirable and most productive 
grasses. (Teton part: capability unit VIs-1; Silty range 
site, 20 to 24 inches precipitation. Cheadle part: capa- 
bility unit VIIs-2; Shallow range site) 


Twin Creek Series 


The Twin Creek series consists of deep, reddish loams 
and clay loams. These soils are on fans and stream ter- 
races in the foothills of the survey area. 

Twin Creek loam is the most extensive and most repre- 
sentative Twin Creek soil in the survey area. It has a 
dark-brown, to dark reddish-brown surface layer that is 
about 8 inches thick, is free of lime, and is easily worked. 
Generally, this layer has granular or weak, platy structure 
in the plow layer and weak, medium, blocky structure be- 
low. The subsoil is about 15 inches thick and has a more 
distinctly reddish hue than the surface layer. It has weak 
and moderate, prismatic or blocky structure. The subsoil 
is underlain by a Jayer containing faint or distinct segre- 
gations of white lime. ‘The parent material is loamy, cal- 
careous alluvium and is easily penetrated by roots. 

These soils are mostly free of sandstone fragments, but 
on some of the steeper slopes coarse fragments amount to 
as much as 20 percent of the lower subsoil. 

These soils take in water readily, are well drained, and 
have good moisture-storage capacity. Their supply of 
organic matter is moderate. 

The Twin Creek soils have less clay in their subsoil. than 
the Fergus soils. The reddish color of the Twin Creek 
soils distinguishes them from the Straw soils, which are 
more yellow. 

Twin Creek loam, 2 to 4 percent slopes (To}.--This soil 
occurs on the gently sloping fans at the outer edges of val- 
leys and, to a lesser extent, on narrow terraces of streams. 
Its profile is like the one described as representative of the 
Twin Creek series. 

Included on the upper part of most ‘fans in areas 
mapped as this soil are areas of Twin Creek loam that have 
a 5 or 6 percent slope. These inclusions are less than 2 
acres in size. | 

This soil produces good yields of small grain and hay. 
Tt is easily tilled, and the surface layer provides a good 
seedbed. Where left without plant cover, clean-cultivated 
areas are susceptible to wind erosion and, to a lesser extent, 
to water erosion, (Capability unit I[Ie~1, dryland, and 
IIle-7, irrigated; Silty range site, 15 to 19 inches 
precipitation) 

Twin Creek loam, 4 to 8 percent slopes (Tp).—This soil 
is on short, sloping fans at the outer edges of valleys. 
Throughout the profile, in some places, there are traces of 
sandstone fragments and a few stones, but in other respects 
this soil is typical of the Twin Creek series. 

This productive soil is suited to hay, small grain, and 
pasture. Because of the slope, runoff is more rapid than 
on Twin Creek loam, 2 to 4 percent slopes, and erosion is 
more likely in unprotected areas or where conservation 
practices are not applied. (Capability unit ITTe~2, dry- 
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land, and IVe~%, irrigated; Silty range site, 15 to 19 
inches precipitation) 

Twin Creek loam, 8 to 15 percent slopes (Tr)—This 
moderately steep soil is on foot slopes and short fans. It 
contains more fragments of sandstone throughout than the 
soil described as representative of the Twin Creek series, 
and in some places it is less deep to bedrock. Bedrock is 
at a depth of 30 inches on some of the higher and steeper 
slopes. 

This soil is best suited to hay or pasture. Where the 
firmly anchored living-plants have been destroyed by cul- 
tivation, runoff is rapid and the unprotected areas are 
highly susceptible to water erosion. (Capability unit 
ai dryland; Silty range site, 15 to 19 inches precipita- 
tion 

Twin Creek clay loam, 0 to 2 percent slopes (Tw).— 
This soil is on nearly level terraces that are 200 feet to one- 
quarter mile wide, Because it contains more clay through- 
out than ‘Twin Creek loam, its moisture-holding capacity 
is slightly higher. 

Included on ridges and short fans in areas mapped as 
this soil are areas of gravelly soils that have slopes of 2 to 4 
percent. These inclusions are ag much as 2 acres in size, 
and they make up less than 15 percent of any mapped area. 

Dryfarmed areas of this soil are well suited to winter 
wheat and hay, but irrigated areas are best suited to hay. 
The fine, granular plow layer provides a good seedbed and 
is easily tilled, but where left uncovered, the clean-culti- 
vated areas are susceptible to wind erosion. (Capability 
unit IIc-2, dryland, and IIc-3, irrigated; Silty range site, 
15 to 19 inches precipitation) 


Utica Series 


The Utica series consists of dark-colored soils that occur 
on high benches, have a thin surface layer, and are very 
gravelly and loamy (fig. 12). These soils developed under 
a cover of mid grasses, ; 

Utica gravelly loam is the most representative Utica soil 
in the survey area. Its granular surface layer is dark gray 
to very dark grayish brown and is about 5 inches thick. 
This layer is cirectly underlain by light-colored, strongly 
calcareous parent material consisting of pebbles mixed 
with material finer than sand. The parent material was 
deposited by former streams that flowed: from the Little 
Belt Mountains. : 

The surface Jayer is gravelly loam, cobbly loam, and 
stony loam. It ranges from 3 to 6 inches in thickness. ‘The 
coarse fragments amount to 60 to 80 percent of the material 
underlying the surface layer. The finer material is com- 
monly stratified loamy sand to sandy clay loam. 

These soils take in water readily, are excessively drained, 
and have low moisture-storage capacity. Their organic- 
matter content is low to moderately low. 

The Utica soils have more pebbles and cobblestones with- 
in 10 inches of the surface than the closely associated 
Judith soils, 

Utica gravelly loam, 2 to 8 percent slopes (Ua)—This 
gently sloping soil occurs on ridges, on sides of drainage- 
ways, and in narrow bands at the outer edge of benches. 
Its profile is like the one described as representative of the 
Utica series. 

Included in swales in areas mapped as this soil are small 
areas of Judith gravelly clay loam. 
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Figure 12.—Profile of Utica gravelly loam, 8 to 35 percent slopes. 


This soil occurs in small areas, and much of it is culti- 
vated in the same way as are adjacent areas of Judith and 
Danvers soils. Some areas are in native range. Because 
this soil has a high content of gravel and is droughty, it 
produces only low yields of small grain and hay. It is 
best used for hay, pasture, or native range where these 
uses are feasible. Forage yields are fair if range manage- 
ment is good. (Capability unit IVe-6, dryland; Silty 
range site, 15 to 19 inches precipitation) 

Utica gravelly loam, 8 to 35 percent slopes (Ub) —This 
soil occurs on moderately steep and steep slopes at the edge 
of benches and on side slopes of drainageways that cross 
the benches. Its profile is similar to that described as 
representative of the series except that the surface layer is 
thinner. 

Included on the lower slopes in areas mapped as this soil 
are areas of Judith gravelly clay loam that make up 10 to 
15 percent of some mapped areas. 

This soil is best suited to range. It is too steep, dissected, 
and uneven for cultivation. Much water is lost through 
runoff, particularly during heavy rainfall and where the 
snow melts rapidly or blows away. Forage yields are 
fairly low. The most desirable grasses can be maintained 
by good range management. (Capability unit VIe-6; 
Thin Silty range site) 

Utica-Judith gravelly loams, sandy substratum (0 
to 4 percent slopes) (Ug)—This complex occurs on undulat- 
ing terraces along some of the large streams in the survey 
area. It consists of Utica gravelly loam and Judith soils 


that are so intermingled that they cannot be shown sep- 
arately on the soil map. 

The Utica gravelly loam and the Judith soils each make 
up 40 to 60 percent of any area mapped as this complex. 
The Utica soil is on the higher lying convex slopes. It con- 
tains Jess accumulated lime than the soil described as repre- 
sentative of the Utica series and is underlain by coarser and 
more porous material. The Judith soils are loam and 
gravelly loam. They occur in swales in the low-lying areas 
between convex slopes. They contain Jess accumulated 
lime than the soil described as representative of the Judith 
series and ave underlain by coarser material. 

This complex is best suited to pasture or hay. The Utica 
part of the complex is droughty and produces low yields 
of small grain and hay. Higher yields can be expected 
from the Judith part, but the complex as a whole produces 
low yields. (Capability unit [Ve-6, dryland; Silty range 
site, 15 to 19 inches precipitation) 

(Utica-Judith stony loams (2 to 8 percent slopes) (Uh).— 
This complex consists of Utica stony loam and Judith 
soils that are so intermingled that they cannot be shown 
separately on the soil map. In this survey avea, it occurs 
only ina few narrow, dissected areas along drainageways. 

The Utica stony loam amounts to 40 to 60 percent of each 
area mapped as this complex, and the Judith soils account 
for the vest. The Utica soil occurs on the edges of old 
stream channels and on small, low vidges within areas 
consisting mostly of Judith soils. The Judith soils are 
stony loam and cobbly loam, and they occur in the more 
gently sloping areas. The Utica stony loam and the Judith 
stony loam each have a profile that is similar to the one 
described as representative of its respective series, except 
that the surface layer is stony instead of gravelly. 

The soils in. this complex are too dissected and too stony 
for cultivation and are best suited to range. Under good 
range management, the complex as a whole produces fair 
yields of forage. The Judith soils can be expected to pro- 
duce higher yields than the Utica soil. (Capability unit 
VIs-2; Silty range site, 15 to 19 inches precipitation) 


Wet Land (Wa) 


This land type is in seepy.areas where slopes range from 
2 to 8 percent. It consists of poorly drained areas of clay 
loam and clay in swales of the uplands and on slopes below 
and adjoining gravelly benches and terraces. Because of 
the position of this land, it is continually fed by water that 
filters down through the materials in the benches and ter- 
races and then moves laterally on the underlying shale 
until it seeps out at the edges. The degree of wetness is 
highly variable. Depth to shale ranges from 20 inches to 
more than 5 feet. 

This land type is too wet for cultivation. It produces 
a good growth of water-tolerant grasses and sedges. 
Plants that grow naturally are the most productive and 
can be maintained by good range management. (Capabil- 
ity unit VIw-1; Subirrigated range site) 


Winifred Series 


The Winifred series consists of dark-colored soils that 
formed in clayey material on rolling uplands in the plains 
section of the survey area. These soils are moderately deep 
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or deep over shale. They developed under a dense cover 
of mid grasses. 

The surface layer is dark grayish-brown to gray clay 
loam that has granular structure and is about 8 inches 
thick. The subsoil is heavy clay loam or light clay, is about 
33 inches thick, and has prismatic or blocky structure. The 
lower part of the subsoil is splotched with white lime. The 
parent material is clay loam or clay alluvium that is mixed 
with locally transported weathered shale. 

In. this survey area the surface layer is clay loam and 
cobbly clay loam. In some places both the upper and the 
lower parts of the subsoil are splotched by white lime. 
Depth to shale ranges from 380 to 50 inches. 

These soils take in water moderately slowly, are well 
drained, and have good moisture-storage capacity. They 
havea good supply of organic matter. 

The Winifred soils contain less clay than the Promise 
and Pierre soils and have a thicker, more distinct subsoil. 

Winifred clay loam, 0 to 4 percent slopes (Wb).—This 
soil occurs on benches and Jow terraces in small, very 
gently rolling areas, where it is generally associated with 
sloping areas of Winifred clay loam. Its profile is similar 
to the one described as representative of the Winifred 
series. Pebbles and cobblestones are strewn over the sur- 
face in some places. 

Included in some swales in areas mapped as this soil are 
areas of Savage soils. Most of this soil is cultivated. 
Where clean-cultivated areas are left uncovered, the gran- 
ular surface layer is susceptible to wind erosion and, to a 
lesser extent, to water erosion. (Capability unit ITe-1, 
dryland; Clayey range site, 15 to 19 inches precipitation) 

Winifred clay loam, 4 to 8 percent slopes (Wc)—This 
soil is in rolling areas. It is the most representative and 
most extensive soil of the Winifred series in the survey 
area (fig, 13). A few pebbles and fewer cobblestones are 
scattered on the surface and in the profile. 

Included on small fans in areas mapped as this soil are 
areas of Savage clay loam that make up less than 15 per- 
cent of any mapped area. Also included on remnants of 
some benches are small areas of Judith and Danvers soils. 

This soil is one of the most productive in the survey 
area. Most of it is cultivated. Its surface layer provides 
a good seedbed and is fairly easy to till, Because runoff 
is rapid, this soil is highly susceptible to water erosion 
where conservation practices are not applied. Unpro- 
tected clean-cultivated areas are susceptible to wind ero- 
sion. (Capability unit IITe-2, dryland; Clayey range 
site, 15 to 19 inches precipitation) ; 

Winifred clay loam, 8 to 15 percent slopes (Wd).—The 
larger areas of this soil occur in Jandseape that is generally 
strongly sloping, but some small areas are along the sides 
of coulees. This soil has thinner layers and is shallower 
to shale than is typical of the Winifred soils. 

Included on crests of slopes in areas mapped as this soil 
are areas of Pierre clay that make up 5 to 10 percent of 
some mapped areas. 

Some of this soil is cultivated in the same way as are 
adjacent areas of Winifred clay loam, 4 to 8 percent slopes, 
and some is in native range. Where the vegetation has 
been destroyed by cultivation, runoff is rapid and the un- 
protected areas are highly susceptible to water erosion. 
Consequently, this soil is best used for hay, pasture, or 
native range where one of those uses is feasible. (Capa- 


Figure 13.—Winifred clay loam, 4 to 8 percent slopes, is underlain 
by shale at an average depth of 3 feet. 


bility unit [Ve-2, dryland; Clayey range site, 15 to 19 
inches precipitation) : 

Winifred cobbly clay loam, 2 to 8 percent slopes 
(Wt).—This soil occurs in rolling areas, where it is closely 
associated with Winifred clay loams. It is somewhat sim- 
ilar to the soil described as representative of the Winifred 
series, but it has pebbles and cobblestones on the surface 
andl is a little deeper to shale. 

This productive soil is cultivated in the same way as are 
areas of adjacent, Winifred clay loams. Except for mow- 
ing and raking hay and for combining short barley, the 
cobblestones only slightly hinder the use of machines. 
Wind and water erosion are likely in unprotected. culti- 
vated areas or where conservation practices are not ap- 
plied, though the cobblestones provide some protection. 
(Capability unit IITe-2, dryland; Clayey range site, 15 
to 19 inches precipitation) 

Winifred cobbly clay loam, 8 to 15 percent slopes 
(Wh).—This soil is in strongly sloping and rolling areas, 
generally below the edge of steep benches. Cobblestones 
amount to 10 to 20 percent of the soil material, by volume, 
and in some places a few stones are on the surface. In 
other respects this soil has a profile similar to the one 
described as representative of the Winifred series. 
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This soil is best suited to pasture, hay, or native range. 
Where the vegetation has been destroyed by cultivation, 
runoff is rapid and water erosion is likely. The cobble- 
stones and stones are numerous enough and. large enough 
to make tillage somewhat difficult. (Capability unit [Ve- 
a dryland; Clayey range site, 15 to 19 inches precipita- 

ion 

Winifred-Judith clay loams (4 to 15 percent slopes) 
(Wk).—This complex is on slopes at the edge of benches and 
in uneven, rolling areas having remnants of small benches. 
It consists mainly of Winifred soils and Judith soils that 
are so intermingled that they cannot be shown separately 
on the soil map. : 

Winifred clay loam makes up 60 to 80 percent of this 
complex; Judith soils, 20 to 40 percent of most mapped 
areas; and Utica gravelly loam, 5 to 10 percent of some 
mapped areas. The Judith soils are clay loam and gravel- 
ly clay loam. They occur on the upper slopes at the edge 
of benches and on the remnants of benches. Judith soils 
are underlain by shale ata depth of 4 to 6 feet. Except 
for this depth to shale, the Judith gravelly clay loam has 
a profile similar to the one described as representative of 
the Judith series. The Winifred soil is on the lower slopes, 
and the Utica soils are on the crests of slopes. The Wini- 
fred soil is similar to the soil described as representative 
of its series. 

The Winifred soil is more productive than the Judith 
soils because it is less sloping and can store more water. 
But it is not practical to cultivate only the less strong 
slopes, and the complex as a whole is best suited to hay, 
pasture, or range. Unprotected cultivated areas ave high- 
ly susceptible to wind and water erosion. (Capability 
unit [Ve-2, dryland; Clayey range site, 15 to 19 inches pre- 
cipitation) 

Winifred-Rhoades clay loams (2 to 8 percent slopes) 
(Wm).—This complex is on foot slopes 800 to 500 feet long. 
It consists mainly of Winifred clay and Rhoades clay loam 
that are so intermingled that they cannot be shown sep- 
arately on the soil map. 

Winifred clay makes up 50 to 60 percent of each 
mapped area of this complex; Rhoades clay loam, 80 to 50 
percent of most mapped areas; and Laurel clay loam, 5 to 
10 percent of some mapped areas. The Winifred soil occurs 
on the convex slopes. JExcept that its surface layer is clay 
instead of clay loam, it has a profile that is similar to the 
one described as representative of the Winifred series. 
The Rhoades clay loam is mostly in swales and other low- 
lying areas. It has a clay loam instead of a loam surface 
layer, and it contains gypsum in the lower part of the sub- 
soil, but in other respects its profile is similar to the one 
described as representative of the Rhoades series, ‘The 
Laurel soil occurs in small spots and is closely associated 
with Rhoades clay loam. 

This complex as a whole can produce only fair yields of 
small grain and hay. The Rhoades soil is less productive 
than the Winifred soil because it is more slowly permeable 
and contains less organic matter. The Laurel clay loam 
produces very little. The granular surface layer of these 
soils is susceptible to wind erosion where the clean-culti- 
vated fields are left bare. Because runoff is rapid on the 
moderately sloping soils, water erosion is also a problem. 
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(Winifred part: capability unit ITIe-2, dryland; Clayey 
range site, 15 to 19 inches precipitation. Rhoades part: 
capability unit ITIs-1, dryland; Clayey range site, 15 to 19 
inches precipitation) 

Winifred-Utica clay loams (15 to 35 percent slopes) 
(Wn).—This complex is at the edge of steep benches that 
extend into dissected areas of the uplands. It consists 
mainly of Winifred clay loam and Utica soils that are so 
intermingled that they cannot be shown separately on the 
soil map. 

Winifred clay loam makes up 50 to 80 percent of this 
complex, and Utica soils make wp 20 to 50 percent. Pierre 
clay and Promise clay together amount to 10 to 20 per- 
cent of some mapped areas. Pierre clay is on knolls below 
the crests of ‘benches, and Promise clay is on side slopes. 
The Utica soils occur mostly on the crests and partly on 
knolls and the tiny remnants of benches below bench 
edges. They are generally gravelly and have a thinner 
surface layer than is typical of Utica soils. The Winifred 
clay loam occurs in the middle and lower parts of slopes. 
It is less deep to shale than is typical of Winifred soils. 
Very small seeps occur in some areas. 

This complex is too steep and dissected for cultivation. 
It is suited to range, but the complex as a whole produces 
only fair yields of forage. The Winifred soil produces 
much higher yields of forage than the Utica soils, which 
are droughty. The most desirable grasses can be main- 
tained by good range management. (Winifred part: 
capability unit VIe-8; Thin Clayey range site. Utica 
part: capability unit VIe-6; Thin Clayey range site) 


Woodhurst Series 


The Woodhurst series consists of very dark colored 
stony loams that are underlain by igneous rock. These 
soils are on moderately steep and steep slopes in moun- 
tainous areas, They developed under a dense cover of mid 
and tall grasses, ; 

The Woodhurst soils are noncaleareous throughout. 
They have a dark grayish-brown to very dark grayish- 
brown surface layer that is about 1 foot thick. The blocky 
subsoil is brown to dark grayish brown and about 1 foot 
thick, It merges with the underlying igneous rock from 
which the stony loam or stony clay loam parent material 
weathered. 

The surface layer is single grained or has fine, erumb 
structure. By volume, the stones amount to 20 to 40 per- 
cent of the surface layer and 50 to 60 percent of the sub- 
soil. Depth to bedrock ranges from 15 to 86 inches, but 
the bedrock is weathered, and moisture penetrates into the 
cracks and crevices to a depth of 3 feet to several feet. 

These soils take in water moderately rapidly, are well 
drained, and have fair moisture-storage capacity. The 
supply of organic matter is good. 

The Woodhurst soils have a thicker, darker colored sur- 
face Iayer than the Blaine soils and are noncalcareous 
throughout. Blaine soils have accumulated lime just 
below the subsoil. Woodhurst soils have a higher per- 
centage of stone than the Teton soils, which developed 
from sandstone instead of igneous rock. 

Woodhurst stony loam (8 to 50 percent slopes) (Wo). 
This soil oceurs in rolling to hilly, mountainous areas. Tts 
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rofile is like the one described as typical of the Wood- 
ursh series, 

Included on the crests of steep slopes in areas mapped 
as this soil are small areas of Spring Creek stony loam. 

Woodhurst stony loam is too stony and, in many places, 
too steep for cultivation. It is well suited to range and 
produces good yields of desirable grasses if management is 
good, (Capability unit VITs-1; Silty range site, 20 to 24 
inches precipitation) 

Woodhurst-Alder stony complex (4 to 35 percent 
slopes) (Wp).—This complex is in the foothills of the High- 
wood Mountains on uneven, moderately steep or steep 
slopes. It consists mainly of Woodhurst and Alder soils 
that are so intermingled that they cannot be shown sep- 
arately on. the soil map. 

The Woodhurst soils and Alder soils each make up 40 
to 50 percent of any mapped area. Spring Creek stony 
loam makes up 5 to 10 percent of some mapped areas and 
occurs on. ridges and crests. Rock crops out in very small 
areas on ridges. The Woodhurst soils generally are stony 
loams, and they occupy ridges, mounds, and small round 
hills. Their profile is like the one described as representa- 
tive of the Woodhurst series. The Alder soils are gen- 
erally clay loam and stony clay loam; they occur in the 
lower aveas. The clay loam has a profile that is similar to 
the one described as representative of the Alder series. 

This complex is too stony for cultivation, but as a whole, 
it produces good yields of desirable grasses if the range is 
properly managed. Because the Alder soils are less stony 
and store more moisture than the Woodhurst soils, they 
produce a little more forage. The Spring Creek soil is 
droughty. (Capability unit VITIs-1; Silty range site, 20 
to 24: inches precipitation) 

Woodhurst-Loberg complex (15+percent slopes) 
(Wr)—This complex consists mainly of Woodhurst and 
Loberg soils in small areas that are transitional between 
woodland and grassland. These areas are on steep, hilly 
slopes of the Little Belt Mountains. -These soils are so 
intermingled that they cannot be shown separately on the 
soil map. 

Woodhurst stony loam makes up 25 to 50 percent of the 
complex; Loberg stony loam, 50 to 60 percent; and Co- 
wood stony loam, 5 to 15 percent. The Loberg soil is in 
densely wooded areas, and the Woodhurst soil is in grassed 
areas that have open stands of timber intermingled 
throughout. The Cowood stony loam is also in grass and 
occupies the crests of steep slopes. The Woodhurst soil 
has a profile that is similar to the one described as repre- 
sentative of its series. The Loberg soil has thinner layers 
and. a less clayey and less blocky subsoil than is normal for 
Loberg soils, and it is less deep to bedrock. 

This complex is too steep and stony for cultivation, but 
it is suited to range and trees. The Woodhurst soil can 
produce good yields of desirable forage plants if the range 
is properly managed. The Loberg soil supports a good 
stand of lodgepole pine and Douglas-fir. (Woodhurst 
part: capability unit VIIs-1; Silty range site, 20 to 24 
inches precipitation. oberg part: capability unit VIe- 
7; no range site assigned) 

Woodhurst-Spring Creek stony complex (8+ percent 
slopes) (Ws)—This complex is in the choppy foothills im- 
mediately below the Highwood Mountains. It consists 
mainly of Woodhurst stony loam and Spring Creek stony 
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loam that are so intermingled that they cannot be shown 
separately on the soil map. 

The Woodhurst soil and the Spring Creek soil each make 
oY 40 to 50 percent of most mapped areas. Castle clay and 
Cheadle stony loam together amount to 5 to 20 percent of 
some mappecl areas. Outerops of shale and recks are in 
some small areas. The Spring Creek stony loam is on the 
ridges, crests, and upper parts of hills, and the Woodhurst 
stony loam is on the lower slopes and in saddles and swales. 
The Woodhurst soil and the Spring Creek soil each have 
a profile like the one described as representative of its re- 
spective series. ; 

This complex is too steep and stony for cultivation. 
Tt is used for range and can be kept in the most desirable 
grasses if range management is good. The Woodhurst 
soil produces higher yields than the shallow Spring Creek 
soil. (Woodhurst part: capability unit VIIs-1; Silty 
range site, 20 to 24 inches precipitation. Spring Creek 
part: capability unit VITs-2; Shallow range site) 

Woodhurst-Teton-Cheadle soils (15-+ percent slopes) 
(Wt}—This complex is high in the Highwood Mountains 
on smooth, round, steep slopes. It consists mainly of 
Woodhurst soils, Teton soils, and Cheadle soils that are 
so intermingled that they cannot be shown separately on 
the soil map. 

Woodhurst stony loam makes up 30 to 40 percent of this 
complex; Teton channery loam and stony loam, 25 to 35 
percent; Cheadle stony loam, 20 to 80 percent. Spring 
Creek stony loam accounts for 5 to 15 percent of some 
mapped areas. The soils in this complex developed 
mainly from weathered igneous rock and sandstone. 
Woodhurst stony loam overlies igneous rock and has a 
profile similar to the one described as representative of 
the Woodhuwrst series. The Teton and Cheadle soils are 
in areas where material weathered from sandstone is in- 
termingled with material weathered from igneous rock. 
The Teton soils are channery loam and stony loam. The 
Cheadle soil is stony loam and occurs on ridges. Except 
for texture and the underlying sandstone, the Teton and 
Cheadle soils have profiles similar to the ones described 
as representative of their respective series. In this com- 
plex the sandstone underlying the Teton and Cheadle soils 
has been under extreme heat and pressure and is, there- 
fore, semimetamorphosed to quartzite. 

This complex is too steep and stony for cultivation, but 
ib is suited to range. Under good range management, 
desirable plants can be maintamed and fairly good yields 
of forage produced. The Cheadle soil is more droughty 
than the Woodhurst and Teton soils and produces lower 
yields, (Woodhurst part: capability unit VIIs-1; Silty 
range site, 20 to 24 inches precipitation. Teton part: 
capability unit VIs-1; Silty range site, 20 to 24 inches 
precipitation. Cheadle part: capability unit VITs-2; 
Silty range site, 20 to 24 inches precipitation) 


Use and Management of Soils 


This section disctisses the use and management of soils 


-for dryland and irrigated crops, for range, for trees and 


shrubs in woodland and windbreaks, and for wildlife. It 
also describes soil characteristics important to engineering 
and gives information that is helpful in engineering work. 
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Use and Management of Soils for Dryland 
Crops * 


About 85 percent of the cropland in the survey area is 
used for small grain. Wheat, barley, and oats are grown, 
but wheat occupies by far the largest acreage. The acre- 
age in oats issmall, Both winter wheat and spring wheat 
are grown, but in recent years two-thirds of the acreage 
in wheat has been in spring wheat. 

This subsection has four main parts. The first part 
discusses general practices used in managing soils for dry- 
land crops. The second part explains capability classifi- 
cation and describes the classes, subclasses, and units of 
soils used for dryland crops. In the third part each capa- 
bility unit is described, its soils are listed, and its man- 
agement is discussed. In the fourth part yields of the 
principal dryland crops in the survey area are predicted 
under two levels of management. 


General practices of management 


To be permanent, any system of agriculture must be 
profitable and at the same time keep the soils capable of 
continuous productivity. In the survey area the practices 
used on the soils in dryland crops ave for the purpose of 
conserving moisture, controlling erosion, improving tilth, 
and maintaining fertility and the supply of organic matter. 
Some practices accomplish more than one purpose. Prac- 
tices commonly used in the survey area are discussed in 
the following paragraphs. 


CONTROLLING EROSION AND CONSERVING MOISTURE 

Soil losses are low if living plants, or their residue, is 
kept on the fields. Except in areas of higher rainfall, 
small grain is grown in alternate years so that moisture 
is conserved. During the fallow season, the field is culti- 
vated to control weeds. If fodder or silage can be used 
to advantage, corn may be economically susbstituted for 
fallow. 

Tillage should be planned so that enough stubble is left 
on the ground to prevent erosion and yet at seeding time 
is not so heavy that it prevents a drill from operating 
easily. This practice is called stubble mulching. The 
amount of residue needed for protection varies with the 
kind of soil. Implements with blades, shovels, or sweeps 
are effective in keeping residue on the surface. 

The effectiveness of stubble mulching depends on the 
choice of tool; the speed, depth, and spacing of the tilling; 
and the moisture content, texture, and compaction of the 
soil. Enough residue must be left on the surface to protect 
it. Otherwise, emergency tillage is required to make a 
cloddy or ridged surface that resists soil blowing. More 
specific information on stubble mulching can be obtained 
from the county agent and technicians of the Soil Con- 
servation Service. 

Fields can be further protected by farming in alternate 
strips of crops and fallow. Then through much of each 
year the land is protected, and in a year following a severe 
drought, when little stubble is produced, a field receives 
more protection than it would if strips of crops were not 
alternated with strips of fallow. The strips are run as 
nearly perpendicular to the prevailing wind as is practical. 
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They average about 10 rods in width, but the width varies 
with the kind of soil and the position of the field. ; 
On moderate slopes, contour strips reduce runoff and 
the loss of soil and, by allowing more moisture to infiltrate 
the soil, conserve moisture. The strips are separated by 
rassed buffer strips that are at least 1 rod wide. These 
uuffer strips are generally placed in odd areas where the 
slope breaks. ‘The grass can be cut for hay or can be grazed 
in spring and fall. 

Watercourses, or waterways, are planted to suitable 
grasses to prevent gullies from forming. If a waterway 
originates outside of a field but runs through it, the water- 
way can be planted to suitable grasses so that gullies do 
not form. Whenever grassed waterways are crossed by 
tillage implements, the implements must be raised. If 
runoff originates on a field, erosion must be controlled on 
the entire field by stubble mulching, striperopping, estab- 
lishing grass cover, or other means. Most of the time grass 
or a grass-legume mixture should be kept on soils that 
have steep slopes, low natural fertility, low moisture- 
storage capacity, and a texture that makes the soils 
susceptible to blowing. 


SUITABLE CROPPING SYSTEMS 

The kind of cropping system, or rotation, commonly 
used. in the survey area depends on the amount of rainfall 
normally received and the kind of crops needed. Most 
farmers follow a small grain-fallow system in areas where 
less than 18 inches of precipitation per year is normally 
received. This system is good if suitable practices are used 
to control erosion. If livestock are raised, however, the 
farmer may find that corn in alternate years is more profit- 
able than fallow. 

In areas normally receiving more than 18 inches of 
recipitation, a 3-year rotation of small grain-small erain- 
allow can be used. The soils are improved if sweetclover 

is planted with the small grain in the second year and is 
plowed under for green manure early in the fallow year. 

In tests at the Central Montana Branch of the Montana 

Experiment Station at Moccasin, the rotation that pro- 
duced the highest yields was fallow-barley-spring wheat- 
corn. After a year of fallow, barley was planted and har- 
vested. ‘The field was plowed in spring and planted to 
wheat. After the wheat was harvested in fall, stubble 
remained until the following spring, and then the field 
was planted to corn. 


MAINTAINING FERTILITY 

The virgin soils in the survey area have enough natural 
plant nutrients for plant growth, but fields that have been 
cropped for many years are deficient in some nutrients, 
notably phosphorus and nitrogen. If cropping continues 
on soils that have been cropped for a long time, shortages 
of other nutrients are likely. 

Moderate additions of phosphate increase the yields of 
small grain if the supply of moisture is adequate for good 
crop growth. Additions of nitrogen, however, have not 
increased yields of wheat after summer fallow in tests at. 
the Moccasin Experiment Station. Apparently, as much 
nitrogen as the wheat can use builds up during the fallow 
period. The wheat does not use much nitrogen, because 
only a small amount of moisture is available. All fer- 
tilizer for small grain should be applied in bands at the 


JUDITH BASIN AREA, MONTANA 51 


‘level of the seed or immediately below it. Broadcasting 
the fertilizer has not been effective. 

Legumes use a large amount of phosphate, but a supply 
that will last several years can be worked into the soil 
before seeding. The soils should be tested to determine 
the need for phosphate. 

Dryland grasses respond to additions of nitrogen, par- 
ticularly if the grasses are planted in wide rows and seed 
is harvested. Moderate additions of phosphate are also 
needed for good yields of grass. 

Deficiencies in potassium and minor nutrients have not 
been observed in the survey area. 


Capability groups of soils 


The capability classification is 2 grouping that shows, 
in a general way, how suitable soils ave for most kinds of 
farming or for other uses. It is widely used by farmers 
and ranchers in planning how their Jand will be used and 
how to conserve soil and water. It is a practical grouping 
based on limitations of the soils, the risk of damage when 
they are used, and the way they respond to treatment. 

In this system all the kinds of soil are grouped at three 
levels, the capability class, subclass, and unit. Eight capa- 
bility classes are in the broadest grouping and are desig- 
nated by Roman numerals J through VITI. In class I are 
the soils that have few limitations, the widest range of use, 
and the least risk of damage when they are used. The 
soils in the other classes have progressively greater natural 
limitations. In class VIIT are soils and landforms so 
rough, shallow, or otherwise limited that they do not 
produce worthwhile yields of crops, forage, or wood 
products. 

The subclasses indicate major kinds of limitations within 
the classes. Within most of the classes there can be up to 
four subclasses. The subclass is indicated by adding a 
small letter, ¢, w, s, or ¢, to the class numeral, for example, 
IIe. The letter ¢ shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; 
w means that water in or on the soil will interfere with 
plant growth or cultivation (in some soils the wetness can 
be partly corrected by artificial drainage) ; s shows that 
the soil 1s limited mainly because it is shallow, droughty, 
or stony; and ¢ indicates that the chief limitation is climate 
that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can contain, 
at the most, only subclasses w, s, and ¢, because the soils 
in it have little or no erosion hazard but have other limi- 
tations that limit their use largely to pasture, range, wood- 
land, or wildlife. 

Within the subclasses are the capability units, groups of 
soils enough alike to be suited to the same crops and 
pasture plants, to require similar management, and to 
have similar productivity and other responses to manage- 
ment. Thus, the capability unit is a convenient grouping 
of soils for many statements about their management. 
Capability units. are generally identified by numbers 
assigned locally, for example, [Te-1 or [TTe~2. 

Soils are classified in capability classes, subclasses, and 
units in accordance with the degree and kind of their per- 
manent limitations; but without consideration of major 
and generally expensive landforming that would change 
the slope, depth, or other characteristics of the soil; and 


~ 


without consideration of 
reclamation projects. “ 

The grouping of soils for dryland farming differs from 
that for irrigated farming. The descriptions of the 
classes, subclasses, and units that follow are for dryland. 
The term “dryland” appears only in the name of the capa- 
bility units in classes IT, ITI, and IV because the units in 
classes V, VI, VIT, and VIII are not cultivated. Descrip- 
tions of the grouping for irrigated farming are in the sub- 
section “Use and Management of Soils for Irrigated 
Crops.” 


possible but unlikely major 


CAPABILITY GROUPS OF DRYFARMED SOILS 

Class I. Soils that have few limitations that restrict their 
use, (None in the survey area) 

Class II. Soils that have some limitations that reduce 
the choice of plants or require moderate conservation 
practices, 

Subclass IIe. Soils subject to moderate erosion if 
they are not protected. 

Capability unit Ile~-1, dryland—Deep, dark- 
a loams and clay loams mainly on gentle 
slopes. 

Capability unit ITe-2, dryland.—Deep, dark- 
colored, gravelly or cobbly clay loams on nearly 
level to gentle slopes. 

Capability unit IIe-3, dryland—Deep, dark- 
colored clays and silty clays on nearly level to 
gentle slopes. 

Subclass IIw. Soils that have moderate limitations 
because of excess water. 

Capability unit IIw-1, dryland—Deep, dark- 
colored, imperfectly drained loams and clay 
loams on low flood plains. ; 

Subclass IIc. Soils with moderate climatic limita- 
tions. 

Capability unit IIc-1, dryland—Deep, black 
loams and silt loams on gentle slopes. 

Capability unit IIc-2, dryland—Deep, dark- 
colored, well-drained loams to silty clay loams 
on nearly level slopes. 

Class ITI. Soils that have severe limitations that reduce 
the choice of plants, or require special conservation 
practices, or both, E 

Subclass IITe. Soils subject to severe erosion if they 
are cultivated and not protected. 

Capability unit ITTe-1, dryland—Black, loamy 
soils that are moderately deep on rolling up- 
lands and deep on sloping fans. 

Capability unit ITTe-2, dryland.—Dark-colored, 
loamy soils that are moderately deep on rolling 
uplands and deep on sloping fans. 

Capability unit T1Te-8, dryland —Dark-colored, 
granular clays and silty clays on rolling up- 
lands and sloping fans. 

Capability unit IIfe-4, dryland. —Dark-colored, 
loamy soils that are moderately deep to shallow 
on rolling uplands and gravelly soils on slop- 
ing fans and benches. 

Capability unit IITe-5, dryland—Nearly level to 
sloping soils that have a thick, black surface 
layer and a claypan. 


52 SOIL SURVEY SERIES 1959, NO. 42 


Subclass [IIw. Soils that have severe limitations be- 
cause of excess water. 

Capability unit I[Iw-1, dryland.—Deep, poorly 
drained soils that are generally moderately wet. 

Subclass IIs. Soils that have severe limitations of 
moisture capacity or tilth. 

Capability unit TITs-1, dryland.—Dark-colored 
souls that have a moderately thick loamy sur- 
face layer and a claypan. 

Capability unit ITIs-2, dryland—Moderately 
deep, dark-colored clay loams underlain by 
gravel on nearly level or gentle slopes. 


Capability unit IfIs-3, dryland—Deep, dark or 


very dark colored cobbly or gravelly loams or 
clay loams on nearly level or pou slopes. 

Class TV. Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. ; 

Subclass [Ve. Soils subject to very severe erosion if 
they are cultivated and not protected. 

Capability unit [Ve-1, dryland.—Black loams 
and clay loams that are moderately deep on 
strongly rollmg uplands and deep on moder- 
ately steep fans. 

Capability unit TVe-2, dryland —Dark-colored 
clay loams, cobbly clay loams, and channery 
loams that are moderately deep on rolling up- 
lands and deep on moderately steep fans. 

Capability unit [Ve-3, dryland—Black or very 
dark colored, granular, sloping and moderately 
rolling clays. 

Capability unit [Ve-4, dryland.—Dark-colored, 
granular, rolling clays and cobbly clays. 

Capability unit [Ve-5, dryland—Moderately 
cleep to shallow, loamy soils on rolling uplands 
and gravelly soils on moderately steep slopes. 

Capability unit [Ve-6, dryland.—Dark to moder- 
ately light colored, droughty loams and clay 
loams that have a thin surface layer and are 
on. gentle to moderate slopes. 

Capability unit TVe-7, dryland—Dark to mod- 
erately light, colored, moderately deep, gran- 
ular clays on rolling uplands. 

Subclass [Vw. Soils that have very severe limita- 
tions for cultivation because of excess water, 

Capability unit [TVw-1, dryland—Deep, dark- 
colored, poorly drained soils on nearly level 
or gentle slopes. 

Subclass TVs. Soils that have very severe limitations 
of stoniness, low moisture capacity, or other soil 
features. 

Capability unit [Vs-1, dryland—Soils that have 
a thin surface layer and a claypan. 

Class V. Soils not likely to erode that have other limita- 
tions, impractical to remove without major reclamation, 
that limit their use largely to pasture or range, wood- 
land, or wildlife food and cover. 

Subclass Vw. Soils too wet for cultivation; drainage 
or protection not feasible. 

Capability unit Vw-1—Loams and clay loams 
with a high water table that is impractical to 
lower. 

Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and limit their 


use lnrgely to pasture or range, woodland, or wildlife 
food and cover. 

Subclass Ve. Soils severely limited, chiefly by risk 
of erosion if protective cover is not maintained. 

i laced unit VIe-l.—Deep and moderately 
deep, black loams, clay loams, and channery 
clay Joams on strong and steep slopes. 

Capability unit VIe2—Black, granular clays 
on rolling uplands. 

Capability unit VIe-3.—Moderately dark colored 
clays and dark colored heavy clay loams on 
steep slopes. 

Capability unit VIe-4.—Dark-colored light clay 
loams on. steeply rolling uplands. 

Capability unit VIe-5.—Dark-colored, shallow, 
channery, loamy soils on steep and moderately 
steep slopes. 

Capability unit VIe-6.—Loams that are clayey, 
gravelly, cobbly, or channery over clay loam 
shale or beds of pebbles mixed with material 
finer than sand. 

Capability unit VIe-7—Deep and moderately 
deep, light-colored loams and clay loams on. 
strong or steep slopes. 

Capability unit ViIe-8—Dispersed clays and 
soils that have a thin surface layer and a clay- 
pan. . 

Subel aps VIw. Soils severely limited by excess water 
and generally unsuitable for cultivation. 

Capability unit VIw-1.—Deep clays and loamy 
souls that are poorly drained, likely to overflow, 
or both. ; 

Subclass VIs. Soils generally unsuitable for cultiva- 
tion and limited for other uses by their moisture 
capacity, stones, or other features. 

Capability unit VIs-1—Deep and moderately 
deep, black stony loams and stony clay loams 
on. moderate to steep slopes. : 

Capability unit VIs-2.—Moderately deep, dark- 
colored stony loams and stony clay loams on 
nearly level to moderate slopes. 

Capability unit WVIs-8—Dark-colored, gently 
sloping gravelly loams that are on nearly level 
to gently sloping benches, have a thin surface 
layer, and are shallow over cemented pebbles. 

ae unit VIs+.—Poorly drained, saline 
soils. 

Class VII. Soils that have very severe limitations that 
make them unsuitable for cultivation without major 
reclamation, and that restrict their use largely to graz- 
ing, woodland, or wildlife. 

Subclass VIIs. Soils very severely limited by mois-: 
ture capacity, stones, or other soil features, 

Capability unit VIIs—-1—Moderately deep, black’ 
stony loams on moderate to steep slopes. 

Capability unit VIIs-2—Shallow, dark-colored 
stony loams on moderate to steep slopes. 

Capability unit VIIs-3.—Shallow and very shal- 
low cobbly alluvial land. 

Capability unit VIIs-4.—Thin, strongly sloping 
to steep clays that are underlain by clay shale. 

Capability unit VIIs-5.—Nearly barren, dis- 
persed, strongly saline soils. 
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Capability unit VITs-6—Shallow to moderately 
deep, light-colored, stony, loamy soils on steep, 
wooded slopes. 

Class VIIL. Soils and landforms that, without major 
reclamation, have limitations that preclude their use 
for commercial production of plants and restrict their 
use to recreation, wildlife, water supply, or esthetic 
purposes. 

Subclass VIIIs. Rock or soil materials that have 
little potential for production of vegetation. 

Capability unit VIIIs-1—Barren shale, sand- 
stone, limestone, and igneous rock in rough 
terrain. 


Management by dryland capability units 


In this subsection each capability unit is described and 
soils that, make up the unit are listed. Soil qualities, such 
as rate of water intake and water-storing capacity, hazard. 
of erosion, or other limitations are discussed. Some of 
the suitable crops and cropping systems that particularly 
fit each group of soils are mentioned. 


CAPABILITY UNIT Ile-1, DRYLAND 


This capability unit consists of deep, dark-colored loams 
and clay loams on slopes that range from 0 to 4 percent. 
The soils are— , 

Danvers clay loam, 2 to 4 percent slopes. 

Danvers-Judith clay loams, 2 to 4 percent slopes. 

Danvers-Judith clay loams, shale substratum, 0 to 4 percent 
slopes, 

Fergus clay loam, 2 to 4 percent slopes. 

Judith clay loam, 2 to 4 percent slopes. 

Savage silty clay loam, 2 to 4 percent slopes. 

Straw clay loam, 2 to 4 percent slopes. 

Twin Creek loam, 2 to 4 percent slopes. 

Winifred clay loam, 0 to 4 percent slopes. 

These soils take in water readily, and they can hold 
about 6 inches of svailable moisture in the top 8 feet. 
Their natural fertility is high. The small amount of rain- 
fall is the main limitation to production. The soils are 
susceptible to wind erosion and, because of their slopes, 
are moderately susceptible to water erosion. 

Crops suited to these soils are small grain, alfalfa, corn 
for fodder and silage, and native and tame grasses. Trees 
and shrubs planted for windbreaks grow well. 

Alternating small grain and fallow, stripcropping, and 
stubble mulching are practices that control erosion and 
weeds, store moisture, and maintain crop yields, Crop 
residues left on or near the surface help to maintain the 
organic-matter content and to protect these soils from 
wind erosion. 


CAPABILITY UNIT We-2, DRYLAND 


This capability unit consists of deep, dark-colored, well- 
drained cobbly clay loams and gravelly clay loams that 
are nearly level or gently sloping. Slopes range from 0 
to 4 percent. Enough pebbles and cobblestones are on the 
surface and in the surface layer to make tilling and har- 
vesting difficult. The soils are— 

Danvers cobbly clay loam, 0 to 4 percent slopes. 

Danvers gravelly clay loam, 0 to 4 percent slopes. 

Danvers-Judith gravelly clay loams, 0 to 2 percent slopes 
(Danvers part). 

Judith-Danvers gravelly clay loams, 0 to 4 pereent slopes 
(Danvers part). 


These soils absorb water readily, and they can store 
about 4 inches of available moisture in the top 2 feet of 
soil and an additional inch in the third foot. The cobble- 
stones and pebbles slightly reduce the amount of moisture 
these soils can store, as well as hinder tilling and harvest- 
ing. Natural fertility is high, but the soils are moderately 
susceptible to wind erosion. 

Small grain, alfalfa, and tame and native grasses are 
suitable crops. Trees and shrubs planted for windbreaks 
grow well, 

Alternating grain and fallow, stripcropping, and stub- 
ble mulching are practices that control erosion, store mois- 
ture, and increase yields. Crop residues on or near the 
surface protect these soils from wind erosion. 


CAPABILITY UNIT Ile-3, DRYLAND 


The soils in this capability unit are deep, dark-colored, 
well-drained clays or silty clays on nearly level to gentle 
slopes. They are— . 

Beckton-Savage complex (Savage part). 
Promise clay, 0 to 2 percent slopes, 
Savage silty clay, 0 to 2 percent slopes. 
Savage silty clay, 2 to 4 percent slopes. 
Terrad silty clay, 0 to 2 percent slopes. 

These soils absorb water slowly but have excellent mois- 
ture-storage capacity. They can store 6 to 7 inches of 
available moisture in the top 8 feet of soil, Their natural 
fertility is high. Because they ave clayey, however, till- 
ing is difficult when the soils are too dry or too moist and 
should not be done unless the content of moisture is good. 
Wind erosion is likely. 

Suitable crops are small grain, corn for fodder or silage, 
alfalfa, and tame and native grasses. ; 

A small grain alternated with fallow, striperopping, 
and stubble mulching helps to control erosion, store mois- 
ture, control weeds, and increase yields. Crop residues 
left on or near the surface help to maintain organic-matter 
content and to protect these soils from wind erosion. 


CAPABILITY UNIT Uw-1, DRYLAND 


_ This capability unit consists of deep, dark-colored, im- 
perfectly drained loams and clay loams on low flood plains. 
These soils have a water table that fluctuates between 
depths of 2and 5 feet. They are— 

Gallatin clay loam. 

Gallatin loam. 

Slocum loam. 

These deep, loamy soils, in addition to having a water 
table that is sometimes high, are likely to be flooded occa- 
sionally. They are high in fertility and organic-matter 
content. They can hold 5 or 6 inches of available mois- 
ture in the top 8 feet of soil, The soils are used mainly to 
produce hay with or without irrigation. Although the 
water table is generally beneficial, if it stays within 2 to 
4 feet of the surface for long periods, alfalfa is short lived. 

Suitable crops are mixed hay, native grasses on range, 
tame pasture, alfalfa, and small grain. 

A. rotation of 2 years of a small grain followed by 3 to 
5 years of hay is desirable for maintaining yields and con- 
trolling weeds. A hay mixture that produces well is one 
that includes adapted erasses, alfalfa, and another legume 
less affected by the water table. Since the water table 
varies, each plant in this mixture grows well when the 
water table is at a depth suited to the plant. The water 
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table is generally beneficial. Most areas can be drained 
by open ditches or tile lines. Suitable for drained areas 
are cropping systems and irrigation methods used on deep, 
well-clrainedl soils. 


CAPABILITY UNIT Ile-1, DRYLAND 


This unit consists of deep, black Ioams and silt loams on 
gentle slopes of the foothills where the growing season. is 
short. The soils are— 

Adel silt loam, terrace, 
Bridger loam, 2 to 4 percent slopes. 
Raynesford and Adel loams, 2 to 4 percent slopes. 

These soils have a high organic-matter content in their 
virgin state. They take in water readily and can store 
about 6 inches of available moisture in the top 3 feet of soil. 
Some areas of these soils are exposed to wind erosion. 

Small grain, alfalfa, and native and tame grasses are 
suitable crops. ‘Trees and shrubs can. be grown in wind- 
breaks or for esthetic purposes. 

A small grain grown for 1 or 2 years and followed by 
1 year of fallow in a stripcropping system helps to control 
erosion, control weeds, store moisture, and maintain yields. 
The content of nitrogen and of organic matter can be 
maintained by seeding clover with the second year of grain 
and plowing it under the following Jiine. Because these 
soils have a short growing season, farm operations should 
be timely. 

CAPABILITY UNIT Wc-2, DRYLAND 

This capability unit consists of deep, dark-colored, well- 
drained loams to silty clay loams on nearly level slopes. 
The soils are— 

Beckton-Danvers clay loams (Danvers part). 
Danvers clay loam, 0 to 2 percent slopes. 
Danvers-Judith clay loams, 0 to 2 percent slopes. 
Fergus clay loam, 0 to 2 percent slopes. 

Judith clay loam, 0 to 2 percent slopes. 

Savage silty clay loam, 0 to 2 percent slopes. 
Straw clay loam, 0 to 2 percent slopes, 

Twin Creek clay loam, 0 to 2 percent slopes. 

These soils take in water readily and can hold about 
6 inches of available moisture in the top 8 feet of soil. 
Their natural fertility is high, The amount of rainfall 
is small and is the main factor that limits production. 
Wind erosion is likely. 

Suitable crops are small grain, alfalfa, corn for fodder 
or silage, and native and tame grasses. Trees and shrubs 
can be grown in windbreaks or for esthetic purposes. 

Alternating small grain and fallow, striperopping, and 
stubble mulching are desirable for controlling erosion, 
controlling weeds, storing moisture, and maintaining 
yields. Crop residues left on or near.the surface help 
to maintain organic-matter content and to protect these 
soils from erosion. 


CAPABILITY UNIT IIe-1, DRYLAND 


This capability unit consists of black loams and clay 
loams that are more than 4 feet deep on fans and are 2 
to 4 feet deep over limestone, shale, and sandstone on 
uplands. Slopes generally range from 2 to 8 percent. 
The soils are— 

Adel loam, 2 to 8 percent slopes. 
Alder clay loam, 2 to 8 percent slopes, 
Alder-Maginnis channery clay loams, 2 to 8 percent slopes 


(Alder part). 
Raynesford and Adel loams, 4 to 8 percent slopes. 


Skaggs clay lonm, 4 to 8 percent slopes. 

Teton loam, 2 to 8 percent slopes. 

Teton-Cheadle channery loams, 4 to 15 pereent slopes (Teton 
part). 

In undisturbed areas these black soils have a high 
content of organic matter. They take in water readily 
and can hold about 6 inches of available moisture in the 
top 8 feet. Some areas are susceptible to wind erosion. 
Because of their slope, these soils are easily eroded where 
snow melts rapidly or rains are intense. 

Small grain, alfalfa, and native and tame grasses are 
suitable crops. Trees and shrubs planted for windbreaks 
and. for esthetic purposes grow well. 

If a small grain is grown for 2 years in contour strips 
and is followed by 1 year of fallow, erosion and weeds 
are controlled, moisture is stored, and yields are main- 
tained. The content of organic matter and nitrogen can 
be maintained by sowing clover in the small grain dur- 
ing the second year and plowing it under in June. Timely 
farm operations are especially important because the grow- 
ing season is short. 


CAPABILITY UNIT Ille-2, DRYLAND 


In this capability unit are dark-colored, loamy soils that 
are clayey, silty, channery, or cobbly in some places. These 
soils are more than 4 feet deep on fans and terraces and are 
2 to 4 feet deep on uplands, where they are underlain by 
shale, sandstone, or igneous rock, They are mainly on 
slopes of 4. to 8 percent. The soils are— 

Absarokee clay loam, 2 to 8 percent slopes, 

Absarokee-Cheadle channery loams, 2 to 8 percent slopes 
(Absarokee part). 

Absarokee-Maginnis channery clay loams, 2 to 8 percent slopes 
(Absarokee part). 

Chama clay loam, 4 to 8 percent slopes. 

Chama-Midway clay loams, 4 to 8 percent slopes (Chama part). 

Danvers clay loam, 4 to § percent slopes. 

Danvers cobbly clay loam, 4 to 8 percent slopes. 

Darret-Cheadle complex, 2 to 8 percent slopes (Darret part), 

Fergus clay loam, 4 to 8 percent slopes. 

Fergus silty clay loam, shale substratum, 2 to 8 percent slopes. 

Judith clay loam, 4 to 8 percent slopes. 

Judith and Savage soils, 

Savage silty clay loam, 4 to 8 percent slopes. 

Twin Creek loam, 4 to 8 percent slopes. 

Winifred clay loam, 4 to 8 percent slopes, 

Winifred cobbly clay loam, 2 to 8 percent slopes, 

Winifred-Rhoades clay loams (Winifred part). 

These soils take in water reaclily and can store about 6 
inches of available moisture in the top 3 feet of soil. Their 
natural fertility is high. The soils are moderately sus- 
ceptible to wind erosion. Because of their slope, they are 
susceptible to water erosion, particularly when rains are 
heavy or when snow melts rapidly. 

These soils are suited to small grain, alfalfa, and tame 
and native grasses. Trees and shrubs planted in wind- 
breaks or for esthetic purposes can be grown successfully. 

Alternating grain and fallow, striperopping, and stub- 
ble mulching are desirable in controlling erosion, storing 
moisture, and increasing yields. To keep the precipita- 
tion where it falls, tillage operations should be on, the con- 
tour wherever feasible. Keeping the crop residues on or 
near the surface is necessary for protecting these soils 
from wind and water erosion. 


CAPABILITY UNIT IHe-3, DRYLAND 


The soils in this capability unit are dark-colored, granu- 
lar clays and silty clays that are more than 4 feet deep on 
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sloping fans and are 2 to 4 feet deep over shale on rolling 
uplands, The soils are— 

Absarokee silty clay, 2 to 8 percent slopes, 

Promise clay, 2 to 8 percent slopes. 

Savage silty clay, 4 to 8 percent slopes. 

Terrad clay, 2 to 8 percent slopes. 

These fine-textured, granular, clayey soils absorb water 
slowly and are susceptible to blowing. They can store 6 
or 7 inches of available moisture in the top 8 inches of soil. 
Because they are sloping, water erosion is a serious prob- 
lem, especially during heavy rains. 

Suitable crops are small grain, alfalfa, and tame and 
native grasses. 

Ifasmall grain is alternated with fallow, stvipcropping 
and stubble mulching are effective in lessening erosion 
and in controlling weeds. Where feasible, contour strips 
and grassed buffers help reduce runoff and erosion and 
insure better yields over tate periods. 


CAPABILITY UNIT I[le-4, DRYLAND 


This capability unit consists of dark-colored, loamy 
soils that are 15 to 80 inches deep over shattered sandstone 
or igneous rock and gravelly loams that are about the same 
depth over pebbles mixed with material finer than sand. 
These soils ave on rolling uplands or sloping fans and 
benches. The soils are— 

Blaine-Spring Creek loams, 2 to 8 percent slopes. 

Cheadle loam, 2 to 8 percent slopes. 

Judith gravelly clay loam, 4 to 8 percent slopes. 

a gravely loams, 4 to 8 percent slopes (Judith 
part). 

These soils absorb water readily but are somewhat 
droughty. They can store 2 to 4 inches of available mois- 
ture in the loamy material above the gravel or the frac- 
tured sandstone. They are moderately susceptible to wind 
erosion and highly susceptible to water erosion. 

Small grain, alfalfa, and native and tame grasses are 
suitable crops. 

To lessen erosion, control weeds, and maintain yields, 
use contour stripcropping, stubble mulching, and a crop- 
ping system in which 1 or 2 years‘of a small grain is al- 
ternated with 1 year of fallow. Crop residues left on or 
near the surface help to protect these soils from erosion. 


CAPABILITY UNIT HJe~5, DRYLAND 


In this capability unit are nearly level to sloping soils 
that have a thick, black surface layer and aclaypan. The 
soils are— 

, Blythe loam, 2 to 4 percent slopes. 

Blythe loam, 4 to 8 percent slopes. 

These soils have a fairly good supply of organic mat- 
ter. They can store about 6 inches of available moisture 
in the top 8 feet of soil. The loamy surface layer takes 
in water readily, but the underlying claypan is slowly 

ermeable. Because of the claypan, runoft is considerable 

uring heavy or prolonged rains. Water erosion is a pro- 
blem, particularly on the 4 to 8 percent slopes. 

Small grain, alfalfa, and native and tame grasses are 
suitable crops. 

Effective practices to reduce erosion, control weeds, store 
moisture, and maintain yields are stripcropping and stub- 
ble mulching and a cropping system in which 2 years of 
asmall grain are followed by 1 year of fallow. In addi- 
tion, contour tillage and crop residues left on or near the 


surface help to lessen runoff on the slopes of 4 to 8 
percent. 
CAPABILITY UNIT Illw-1, DRYLAND 

This capability unit consists of deep, dark-colored, 
poorly drained soils that ave silty clay to loam and are 
generally moderately wet. The soils are— 

Bowdoin silty clay, low clay variant. 
Colvin-Lamoure clay loams. 
Gallatin loam, clay substratum. 

These soils have a high content of organic matter. The 
choice of crops is limited by the fluctuating water table, 
which is generally within 4 feet of the surface and aver- 
ages about 21%4 feet. Drainage is needed in many areas 
before these soils can be cultivated, but without drainage, 
good pasture can be produced, for it benefits from sub- 
irrigation. 

Suitable crops are mixed hay, native and tame grasses, 
and where the water table is more than 214 feet below the 
surface, small grain. Because of the high water table, 
alfalfa does not grow well. 

A. suitable cropping system that controls weeds, restores 
nitrogen, and maintains yields is 5 to 7 years of grass- 
legume hay followed by 2 years of a small grain. 


CAPABILITY UNIT IlIs-1, DRYLAND 

The soils in this capability unit have a dark-colored, 
moderately thick, loamy surface layer and a claypan. 
Slopes are generally 0 to 4 percent. The soils are— 

Beckton loam. 

Beckton-Arvada clay loams (Beckton part). 
Beckton-Danvers clay loams (Beckton part). 
Beckton-Savage complex (Beckton part). 
Winifred-Rhoades clay loams (Rhoades part). 

Because of their claypan, these soils absorb water slowly. 
They can store about 6 inches of available moisture in the 
top 3 feet of soil. Some water is lost in runoff, however, 
because the rate of water intake is slow. The growth of 
roots is impeded by the claypan and by the variable 
amounts of salt in the lower subsoil. 

Suitable crops are grass-legume hay, small grain, and 
native and tame grasses. 

If a small grain-fallow sequence is used, stripcropping 
and good stubble mulching help to control erosion, store 
moisture, and control weeds, Contour strips are needed 
on slopes of more than 4 percent. Crop residues left on or 
near the surface help to control wind and water erosion. 


CAPABILITY UNIT IIIs-2, DRYLAND 

This capability unit consists of dark-colored clay loams 
that are underlain at a depth of 18 to 80 inches by mixed 
gravel and sand or very gravelly sandy loam. Slopes are 
generally 0 to 2 percent. The soils are~- 

Judith clay loam, low terrace. 
Straw clay loam, gravelly substratum. 

These soils take in water readily, but their moisture 
storage capacity is moderately low. They can store only 
3 to 5 inches of available moisture, the amount depending 
on the depth to the underlying gravel. Crops on these 
soils are more dependent on rainfall received during the 
growing season than are crops on deeper soils that have 
more moisture-storage capacity. Wind erosion is likely. 

Suitable crops are small grain, alfalfa, corn for fodder 
and silage, and native and tame grasses. Trees and shrubs 
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grown in windbreaks and for esthetic purposes send their 
roots down to moisture that is deep in the profile. 

By alternating crops and fallow and by using stripcrop- 
ping and stubble mulching, a limited amount of moisture 
can- be-stored in these soils. ~In addition, these practices 
lessen wind erosion and help to maintain yields. Crop 
residues left on or near the surface are effective in con- 
trolling wind erosion. 


CAPABILITY UNIT Ils-3, DRYLAND 


This capability unit consists of dark or very dark 
colored. cobbly or gravelly loams or clay loams that are 
underlain. at a depth of 5 to 30 inches by pebbles mixed 
with material finer than sand. Slopes are nearly level or 
gentle. ‘The soils are— 

Danvers-Judith gravelly clay loams, 0 to 2 percent slopes 
(Judith part). 

Judith-Ashuelot gravelly loams, 0 to 4 percent slopes (Judith 
part). 

T dE octinig clay loam, 0 to 4 percent slopes. 

Judith cobbly clay loam, low terrace, 0 to 4 percent slopes, 

Judith gravelly clay loam, 0 to 2 percent slopes. 

Judith gravelly clay loam, 2 to 4 percent slopes. 

Judith gravelly clay loam, low terrace, 0 to 4 percent slopes. 

Judith-Danvers gravelly clay loams, 0 to 4 percent slopes 
(Judith part). 

These soils absorb water readily but are somewhat 
droughty. They can store 2 to 4 inches of available mois- 
ture in the fine material and about 14 inch in the top foot 
of the gravelly material. Some of these soils have on the 
surface pebbles and cobblestones that give some protec- 
tion, but the soils are moderately susceptible to wind 
erosion. 

These soils are suited to small grain, mixed grass-legume 
hay, corn for fodder and silage, and native and tame 
grasses. Trees and shrubs can also be grown in 
windbreaks. 

Desirable for reducing erosion, controlling weeds, and 
maintaining yields is a cropping system in which 1 or 2 
years of a small grain is followed by a year of fallow and 
in which striperopping and stubble mulching are used. 
Crop residues kept on or near the surface help to keep 
wind and water erosion to a minimum. 


CAPABILITY UNIT [Ve-1, DRYLAND 


This capability unit consists of black loams and clay 
loams that are 20 to 40 inches deep over sandstone and 
shale on the uplands and are more than 4: feet deep on the 
fans. In most places slopes range from 8 to 15 percent. 
The soils are— 

Adel loam, 8 to 18 percent. slopes. 

Alder clay loam, 8 to 15 percent slopes. 

Bridger loam, 4 to 15 percent slopes, 

Raynesford and Adel loams, 8 to 15 percent slopes. 
Teton loam, 8 to 15 percent slopes. 

These black, loamy soils have a high content of organic 
matter, and they absorb water readily. They can store 
about 6 inches of available moisture in the top 3 feet of 
soil. Because of their slopes, these soils are susceptible 
to water erosion if they are cultivated. 

Suitable crops for these soils are small grain, alfalfa, 
and native and tame grasses. 

If asmall grain is grown for 1 or 2 years and is followed 
by 1 year of fallow, stubble mulch and. contour strips with 
grassed buffers are most effective in lessening water ero- 
sion, storing moisture, controlling weeds, and maintaining 


yields. Crop residues on or near the surface help to pre- 
vent washing. Timely farm operations are needed be- 
cause the growing season is short. 


CAPABILITY UNIT FVe-2, DRYLAND 


This capability unit consists of dark-colored, os 
and strongly sloping clay loams, cobbly clay loams, and 
channery loams. These soils are 20 to 40 mches deep over 
shale and sandstone on uplands and more than 4 feet deep 
on fans. They are— 
Absarokee clay loam, & to 15 percent slopes. 
Absarokee-Cheadle channery loams, 8 to 15 percent slopes, 
eroded (Absarokee part). 
Chama-Midway clay loams, 8 to 15 percent slopes (Chama 
part). 
Danvers cobbly clay loam, 8 to 15 percent slopes. 
Darret clay loam, 8 to 15 percent slopes. 
Fergus clay loam, 8 to 15 percent slopes. 
Winifred clay loam, 8 to 15 percent slopes. 
Winifred cobbly clay loam, 8 to 15 percent slopes. 
Winifred-Judith clay loams. 


These soils absorb water at a moderately slow rate and 
can hold 4 to 6 inches of available moisture. Their nat- 
ural fertility is high. Because of the slopes, water erosion 
is a very serious problem in cultivated areas. 

These soils are best suited to range or pasture, but if 
management is good, small grain and alfalfa can be grown. 

Ifa small grain is alternated with fallow, and contour 
strips, grassecl buffers, and stubble mulch are used, erosion 
is reduced, moisture 1s stored, weeds are controlled, and 
yields are maintained. Crop residues left on or near the 
surface also reduce erosion. 


CAPABILITY UNIT IVe-3, DRYLAND 


Castle clay, 4 to 15 percent slopes, is the only soil in this 
capability unit. It is a black or very dark colored soil 
that is 18 to 40 inches deep over clay shale. Slopes are 
complex. 

This granular clay contains only a moderate amount of 
organic matter. It takes in water slowly and can store 4 
to 6 inches of available moisture. Because of the slopes 
and ‘the slow rate of water absorption, runoff is consider- 
able during heavy rains and when snow melts rapidly. 
Water erosion is a serious problem in cultivated areas. 
The growing season on this soil is slightly more than 
95 days. : 

Alfalfa, native and tame grasses, and small grain are 
suitable crops. 

Erosion is lessened, weeds are controlled, and yields are 
maintained by using a cropping sequence of 1 or 2 years of 
a small grain and 1 year of fallow, and supplementing 
this by contour strips and grassed buffers, and by stubble 
mulch. Ieeping crop resicues on or near the surface also 
helps to protect this soil from water erosion. 


CAPABILITY UNIT IVe-4, DRYLAND 


This capability unit consists of dark-colored, granular, 
rolling clays and cobbly clays that are 2 to 4 feet deep over 
shale. The soils are— 

Promise clay, 8 to 15 percent slopes. 


Promise cobbly clay. 
Terrad clay, 8 to 35 percent slopes. 


These dark-colored, granular clays absorb water slowly 
and release it slowly to plants. They can store 5 to 7 
inches of available moisture. Because texture is generally 
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fine, the soils should be tilled only when the content of 
moisture is good. Because of the slopes and slow rate of 
water intake these soils are highly susceptible to water 
erosion, especially in cultivated areas. 

Suitable crops are native aud tame grasses, mixtures of 
grasses and legumes, and small grain. 

Essential for controlling erosion, if a small grain-fallow 
“cropping system is used, are contour strips, preferably 
with grassed buffers, and stubble mulch. These measures 
are also desirable for storing: moisture and controlling 
weeds. Wind and water erosion are lessened by keeping 
crop residues on or near the surface. 


CAPABILITY UNIT IVe-5, DRYLAND 


This capability unit consists of dark-colored, loamy soils 
over sandstone, limestone, and soft shale, and of gravelly 
and nongrayelly loamy soils over pebbles mixed with ma- 
terial finer than sand. AI these soils are on uplands, and 
the material underlying them is at a depth of 15 to 30 
inches. The soils are— 

Cheadle loam, 8 to 15 percent slopes. 

rer ae gravelly loams, 8 to 15 percent slopes (Judith 
ae). 

ee clay loam, § to 15 percent slopes. 

Skaggs loam. 

Trin Creek loam, 8 to 15 percent slopes. 

These dark-colored, loamy soils have only a moderate 
supply of organic matter. They absorb water fairly 
reacily and can store 2 to 4 inches of available moisture. 
Because of their slopes, however, these soils are highly sus- 
ceptible to water erosion. 

mall grain, alfalfa, and native and tame grasses are 
suitable crops. 

essential for preventing erosion, if a grain-fallow crop- 
ping system is used, are contour stripcropping, preferably 
with grassed buffers, and stubble mulching. ‘These a 
tices are also effective in storing moisture, controlling 
weeds, and maintaining yields. 


CAPABILITY UNIT IVe-6, DRYLAND 


This capability unit consists of dark to moderately light 
colored, loamy soils and gravelly or channery, loamy soils 
that have a thin surface layer. ‘The loamy soils are under- 
lain by sandstone, igneous rock, or hard or soft shale at a 
depth of 12 to 20 inches, and the gravelly or channery, 
loamy soils are underlain by pebbles mixed with material 
finer than sand at a depth of about 10 inches. These soils 
occur mainly on slopes of 2 to 8 percent. They are— 

Absarokee-Cheadle channery loams, 2 to 8 percent slopes 
(Cheadle part). i 

Absarokee-Maginnis channery clay loams, 2 to 8 percent slopes 
(Maginnis part). 

Alder-Maginnis channery clay loams, 2 to 8 percent slopes 
(Maginnis part). 

Bainville loam. 

Chama-Midway clay loams, 4 to 8 percent slopes (Midway 
part). 

Cheadle channery loam, 2 to 8 percent slopes. 

Darret-Cheadle complex, 2 to 8 pereent slopes (Cheadle part). 

Judith-Utica gravelly loams, 4 to 8 percent slopes (Utica part). 

Utica gravelly loam, 2 to 8 percent slopes. 

Utica-Judith gravelly loams, sandy substratum. 

These soils absorb water at a moderate to moderately 
rapid rate, but they are droughty, for they can store only 
1 to 81% inches of available moisture, The nongravelly 
soils are more susceptible to erosion than are the gravelly 
ones, 


Suitable crops are native and tame grasses, mixtures of 
grasses and legumes for hay and pasture, and small grain. 

Ifa small grain is grown for 1 or 2 years and is followed 
by 1 year of fallow, erosion is lessened and weeds are con- 
trolled by using contour strips, preferably with grassed 
buffers, and stubble mulch. These practices also help to 
store moisture. Crop residues kept on or near the surface 
help to protect these soils from wind and water erosion. 


CAPABILITY UNIT I[Ve-7, DRYLAND 


Pierre clay, 2 to 8 percent slopes, is the only soil in this 
capability unit. It is a dark to moderately light colored, 
granular clay that is on gentle or moderate slopes of rolling 
uplands and is 30 inches cleep over clay shale. 

This soil absorbs water slowly and can store 3 to 5 inches 
of available moisture. It is difficult to work and.should 
be tilled only when the content of moisture is good. Be- 
cause of the slow rate of water intake and the fine, granular 
structure, both wind and water erosion are serious prob- 
lems in cultivated areas. 

Suitable crops are grass-legume hay, native and tame 
grasses, and small grain. 

If a small grain-fallow cropping system is used, the 
combined protection of contour strips, preferably with 
grassed buffers, and stubble mulch helps to control erosion, 
store moisture, control weeds, and maintain yields. Crop 
residues kept on or near the surface help to protect this 
soil from wind and water erosion, 


CAPABILITY UNIT IVw-1, DRYLAND 

Fargo-Hegne silty clays are the only soils in this capa- 

bility unit. They are deep, dark-colored, poorly drained 
soils on nearly level or gentle slopes. 

These poorly drained silty clays have a fairly good 
supply of organic matter.. Drainage, which may be diffi- 
cult, is needed in most areas if these soils are cultivated. 
Drainage, however, may not be desirable, for in their 
natural condition these soils provide good subirrigated 
pasture. They should be tilled only when the content of 
moisture is good. 

Without drainage, native grasses and sedges are the only 
suitable crops, but grass-legume hay and small grains are 
suitable in drained areas. Adlfal:fa does not last long unless 
these soils have been well drained. 

In drained areas a suitable cropping system is 5 to 7 
years of hay, 1 year of fallow, and then 1 or 2 years of 
asmall grain. This system controls weeds, restores nitro- 
gen, and maintains yields. 


CAPABILITY UNIT FVs-1, DRYLAND 


This capability unit consists of soils on fans, terraces, 
and to a lesser extent, on uplands. These soils have a thin 
surface layer and a claypan. Generally, they are inter- 
mingled with soils that have a moderately thick surface 
layer and a claypan. Slopes range from 0 to 6 percent. 
The soils are— 

Arvada~-Beckton cobbly clay loams. 
Arvada-Laurel complex (Arvada part). 
Beckton-Arvada clay loams (Arvada part). 
Rhoades-Arvada complex. 

These soils take in water slowly because they have a sub- 
soil of dispersed clay. Some moisture is lost in runoff. 
The content of organic matter is low. Unprotected areas 
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are moderately susceptible to wind and water erosion. 
Yields are moderately low. 

Suitable crops are grass-legume hay and native and 
tame grasses. A smal] grain generally is not suitable, but 
it may be grown with hay when the hay is reestablished. 
In areas where it is feasible, flood irrigation improves 
yields of hay and pasture. 


CAPABILITY UNIT Vw-1 


Only Gallatin soils, wet, are in this capability unit. 
They are loams and clay loams that havea high water table. 
The water table fluctuates between a few inches of the 
surface and 214 feet. 

These soils are fairly deep and have a high content of 
organic matter, but their water table keeps them from 
being suitable for cultivation. They occur along streams 
in small areas where drainage ordinarily is not feasible. 
These soils, however, abundantly produce water-tolerant 
grasses and sedges, which are grazed. 

The chief management need is regulating grazing so 
that only about half of the current growth of desirable 
plants is used. Then the plants retain their vigor and 
produce some seed. For further information on range 
management refer to the subsection “Use and Manage- 
ment of Soils for Range.” These soils are in the Wetland 
range site. : 

CAPABILITY UNIT Vie-1 

This capability unit consists of black loams, clay loams, 
and channery clay loams that are 20 to 40 inches deep over 
shale, sandstone, or limestone on uplands and are more 
than 4 feet deep on fans. Slopes range from 8 to 385 
percent. The soils are— 

Alder-Maginnis complex, 8 to 85 percent slopes (Alder part). 
Maginnis-Alder channery clay loams (Alder part). 
Skaggs-Cheadle complex (Skaggs part). 

Skaggs-Raynesford loams, 8 to 35 percent slopes, 
Skaggs-Duncom-Hughesville complex (Skaggs part). 

These soils have some qualities favorable for cultiva- 
tion, but their steep slopes and other characteristics make 
them best suited to native range. The soils absorb water 
readily if the plant cover is good, They can store 4 to 6 
inches of available moisture. Roots penetrate easily and 
deeply. On the other hand, these soils are on steep and 
riotepately steep slopes, some of which are dissected by 
coulees, and they are intricately mixed with shallow or 
stony soils. The soils erode easily if they are not pro- 
tected, but they are well suited to native grasses and other 
range plants. Yields are high under good management. 

The chief management need is maintaining a good cover 
of desirable grasses. This can be partly done by regulat- 
ing ieee) so that not more than half of the current 
growth of desirable plants is grazed. Under this regula- 
tion and other good management, desirable grasses remain 
in the cover, and they may become dominant. 

Most of the acreage of these soils has been left in native 
grasses, which is their best use. A few small areas are 
included in cultivated fields on more gentle slopes so that 
the fields can be move regular in shape. Native grasses 
are better suited to reseeding than introduced grasses. 
Sites suitable for farm ponds are available. These soils 
are in the Silty range site, 20 to 24 inches precipitation. 


CAPABILITY UNIT Vie-2 
This capability unit consists of black, evanular clays 
L y | , 18 ; 
that are 18 to 40 inches deep over clay shale on rolling 
‘? oS 


uplands where most slopes range from 15 to 85 percent. 
The soils are— 

Castle clay, 15 to 85 percent slopes. 

Castle complex. 

These soils are high in organic-matter content, and they 
retain, their plant nutrients well. They have good mois- 
ture-storage capacity, but they absorb water slowly because 
they consist of clay. Root penetration is more difficult 
in these soils than in lighter textured ones. Also, roots 
are damaged by the expansion and contraction caused by 
wetting and drying. 

Because slopes are steep and irregular, these soils are 
not suitable for cultivation. They are best suited to native 
grasses and produce well if they are carefully managed. 

The chief management need is a good plant cover that 
is effective in controlling runoff and erosion. Regulated 
grazing, besides maintaining a protective cover, permits 
the more desirable, higher producing grasses to remain in 
the cover, and even to become the dominant vegetation. 

By permitting only half of the current growth of the 
desirable grasses to be grazed and by other good manage- 
ment, the vigor of plants is retained and seed is produced. 
Sites for farm ponds are available on these soils. The 
soils of this capability unit are in the Clayey range site, 
20 to 24: inches precipitation. 


CAPABILITY UNIT Vie-~3 


This capability unit consists of dark to moderately dark 
colored clays and dark colored heavy clay loams. The 
clays are 15 to 80 inches deep over clay shale, and the 
clay loams are 2 to 3 feet deep over shale. These soils are 
steeply rolling and have slopes of 8 to 35 percent. They 
are— 

Lismas-Pierre clays (Pierre part). 
Pierre clay, 8 to 35 percent slopes. 
Winifred-Utica clay loams (Winifred part). 

These soils absorb water at a slow or moderately slow 
rate, but if the plant cover is good, good use is made of 
moisture that falls as snow or rain. Runoff is rapid dur- 
ing intense rains, especially where plant cover has been 
depleted. ‘These soils can store 4: to 5 inches of available 
moisture, but shallow-rooted plants do not send their roots 
deep enough to obtain the moisture they need. Because 
slopes are steep and irregular and are dissected by coulees, 
these soils are not suitable for cultivation. They are best 
used for native grasses. Under good management, good 
to fair yields of forage are produced. 

A. good plant cover reduces runoff and controls erosion. 
Only half of the current growth of the desirable grasses 
should be grazed. Then plants retain their vigor and 
produce seed that replenishes the stand of desirable 
grasses. 

Native grasses are best for reseeding range on these soils. 
Sites are available for farm ponds and for wildlife areas. 


CAPABILITY UNIT VIe-4 
This capability unit consists of dark-colored light clay 
loams that are 20 to 40 inches deep over shale on hilly up- 
lands and foot slopes. Some of the soils are channery. 
The soils in this unit are— 
Darret-Cheadle complex, 8 to 35 pereent slopes (Darret part). 
Maginnis-Absarokee channery clay loams (Absarokee part) s 
These soils absorb water readily if they have a good 
plant cover. They can store 8 to 5 inches of available 
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moisture. They have a moderate supply of organic mat- 
ter and retain plant nutrients well. Roots penetrate these 
soils easily. 

Because these soils occur in narrow, irregularly shaped 
areas on strong or steep slopes, some of which are dissected 
with coulees, they are not suitable for cultivation. Un- 
protected areas erode easily. Native range is the best use 
and produces good to fair yields under good management. 

The chief need is maintaining a good composition of 
desirable plants. A good plant cover lessens runoff and 
erosion. Grazing should be regulated so that only half of 
the current growth of desirable grasses is used. ‘The re- 
maining half protects the soils and enables seed to be pro- 
duced. Where reseeding is necessary, use native grasses. 
Sites for farm ponds ave available. These soils are in 
the Silty range site, 15 to 19 inches precipitation. 


CAPABILITY UNIT VlIe-5 


This capability unit consists of shallow, dark-colored, 
channery, loamy soils that are 5 to 12 inches deep over 
hard shale and sandstone and occur on steep and moder- 
ately steep slopes of rolling and hilly uplands. The soils 
are— 

Absarokee-Cheadle channery loams, 8 to 15 percent slopes, 
eroded (Cheadle part). 

Alder-Maginnis complex, 8 to 85 percent slopes (Maginnis 
part). 

cnt einen channery clay loams (Maginnis part). 

Maginnis-Alder channery clay loams (Maginnis part). 

et las channery loams, 4 to 15 percent slopes (Cheadle 
part). 

These soils have low moisture-storage capacity. Much 
of the rain runs off, and some of the snow blows off. The 
surface layer is thin, and the organic-matter content is 
low. Roots penetrate into the fine material between the 
weathered fragments of rock. 

Because these soils are steep and shallow or very shal- 
low, they are not suitable for cultivation. Their best use 
is for range, but yields of forage are low. 

The chief management need is maintaining a desirable 
composition of good forage plants. Because of the steep 
slopes, reseeding is difficult but can be done in most places. 
Native grasses grow best. 


CAPABILITY UNIT VIe-6 
This capability unit consists of strongly sloping to steep 
soils that have a thin surface layer. These soils are under- 
lain by clay Joam shale or by pebbles mixed with material 
finer than sand. The soils are— ; 
Chama-Midway clay loams, 8 to 15 percent slopes (Midway 
part). : 
Cheadle-Big Timber-Rock ontcrop complex (Big Timber part). 
Cheadle channery loam, 8 to 15 percent slopes. 
Darret-Utica complex. 
Judith-Utica gravelly loams, 8 to 15 percent slopes (Utica 
part). 
Maginnis cobbly clay loam. 
Midway clay loam. 
Midway-Shale outerop complex (Midway part). 
Utica gravelly loam, 8 to 35 percent slopes. 
Winifred-Utica clay loams (Utica part). 


These soils are low in organie-matter content. Because 
slopes are strong or steep, much rainwater runs off. Also, 
much snow blows off the west-facing slopes. Because so 
much moisture is lost and because the amount of soil mate- 
rial is small, these soils are droughty and are not suitable 


for cultivation. They are suitable for grazing, but only 
low yields of forage can be expected. 

Although the native plant cover is sparse in places, it 
is effective in reducing runoff and controlling erosion. 
Good management in which only half of the current 
growth of desirable grasses is grazed permits the plants 
to retain their vigor and produce enough seed to re- 
plenish the stands. Native grasses are best for reseeding. 


CAPABILITY UNIT Vie-7 


This capability unit consists of loams and clay loams 
that are more than 20 inches deep over sandstone, lime- 
stone, shale, or igneous rock, These soils are wooded and 
occur in mountainous areas, mainly on slopes of 8 to 25 
percent. They are— 

Hughesville-Duncom complex (Hughesville part). 

Loberg stony loam. 

Loberg-Sapphire complex. 

Sapphire soils. 

Sapphire-Cheadle complex (Sapphire part). 
Skaggs-Duncom-Hughesville complex (Hughesville part), 
Woodhurst-Loberg complex (Loberg part). : 

In places where the native trees remain, these soils 
take in water readily and have good to fair moisture- 
storage capacity. They can hold about 4 inches of avail- 
able moisture in the top 2 feet of soil and variable amounts 
below. The tree roots penetrate into the sandstone and 
shale material to some extent and take in moisture that has 
penetrated into the bedrock. 

In places where trees remain,.these soils do not erode. 
The cover, including forest litter, helps the soils to act as 
a reservoir that regulates the release of melted snow and 
rainwater to streams. It also helps take in water that 
replenishes the underground supply. Where the cover has 
been destroyed, however, these soils are susceptible to ero- 
sion and flooding. 

The chief management need is maintaining the native 
cover. Good woodland management, including protection 
from fire, diseases, and insects, is most important. 


CAPABILITY UNIT Vie-8 


In this capability unit are soils that have a thin surface 
layer and a claypan and soils that consist of dispersed 
clay. Slopes range from 2 to 15 percent. The soils are— 

Arvada-Terrad clays. 
Clayey alluvial land. 

Because of the clay or dispersed clay these soils take in 
water slowly or very slowly. Much water is lost through 
runoff from the more sloping areas. The organic-matter 
content islow, Roots cannot penetrate deeply. 

Grazing is the best use, but only small to moderately 
small yields of forage can be produced. 

The chief management need is maintaining a desirable 
composition of good forage plants. If only half of the 


‘current growth of the desirable vegetation is grazed, the 


plants retain their vigor, produce seed, and help to reduce 
runoff and erosion. 

Native grasses are best for reseeding range. For fur- 
ther information on range management, refer to the sub- 
section “Ose and Management of Soils for Range.” These 
soils are in the Dense Clay range site. 


CAPABILITY UNIT VIw-1 


This capability unit consists of deep clays and loamy 
soils that are poorly drained, subject to flooding, or both. 


60 SOIL SURVEY SERIES 1959, NO. 42 


These soils occur in ponded areas and in narrow bottoms 
where stream channels meander from one side to the other. 
Small areas of well-drained soils occur at the outer edges 
of the narrow bottoms. The soils in this unit are— 

Dimmick clay. 

Gallatin and Raynesford loams. 

Wet land. 

The amount of overflow in the ponded areas varies with 
the seasons and from one area to another. In some places 
where water stands part of the time, there is little or no 
vegetation, but generally water-tolerant grasses and sedges 
erow well in ponded areas and in the flooded bottoms, 

Because these soils are wet, flooded, and dissected by 
streams, they are not suitable for cultivation, They are 
best suited to grazing, but the grazing should be regulated 
so that not more than half of the current growth is grazed. 
Then the plants retain their vigor and produce seed. 

In some years hay can be cub in the ponded areas and 
in the higher lying avea at outer edges of the flooded bot- 
toms. Sites are available for farm ponds and for wildlife 
areas. This capability unit is in the Subirrigated range 
site. 

CAPABILITY UNIT VIs-1 

This capability unit consists of deep and moderately 
deep, black stony loams and stony clay loams on uplands 
and fans that have slopes mainly ranging from 4 to 15 
percent. The soils are— 

Alder stony clay loam, 8 to 15 percent slopes. 

Bridger stony loam. 

Duncom-Skaggs-Rock outcrop complex (Skaggs part). 

Judith and Raynesford stony loams, 2 to 8 percent slopes. 

Judith and Raynesford stony loams, 8 to 15 percent slopes, 

Little Horn stony loam. 

Raynesford and Adel stony loams, 4 to 15 percent slopes. 

Skaggs stony clay loam. 

Skaggs-Duncom stony clay loams (Skaggs part). 

Teton-Adel stony loams. 

Teton-Cheadle stony loams, 4 to 15 percent slopes (‘Teton part). 

Teton-Cheadle stony loams, 15 to 35 percent slopes (Teton 
art). 

sar i ncemetonchendid soils (Teton part). 

Where the plant cover is good, these soils absorb water 
readily. They average about 30 inches in depth to rock or 
very coarse materials and can store about 4 inches of avail- 
able moisture. They are generally not suited as cropland, 
because they are stony, but the growth of native grasses 
and other range plants is good. 

The chief management need is maintaining a desirable 
composition of good range plants. Ifa good plant cover is 
maintained, there is little or no erosion hazard. Stones 
on the surface make reseeding more difficult and costly 
than on nonstony soils, but these soils can be reseeded if 
the plant cover is destroyed. Native grasses should be 
used for veseeding, Sites are available for farm ponds and 
wildlife areas. Most of these soils are in the Silty range 
site, 20 to 24. inches precipitation. 


CAPABILITY UNIT VIs-2 


This capability unit consists of moderately deep, dark- 
colored stony loams and stony clay loams on uplands and 
benches. The average depth of these soils is 24 inches. 
Slopes range from 2 to 15 percent. The soils are— 

Absarokee-Cheadle stony loams (Absarokee part). 
Blaine-Spring Creek stony loams (Blaine part). 
Danvers stony clay loam, 2 to 4 percent slopes, 
Darret stony clay loam. 


. lands lessens the amount of runoff that 


Spring Creek-Blaine stony loams (Blaine part). 
Utica-Judith stony loams. 

If the plant cover is good, these soils take in water read- 
ily. They can store 8 to 4 inches of available moisture. 

Because they are stony, these soils are not suited as crop- 
land, but they support a good growth of grasses and other 
range plants. 

The chief management need on these soils is maintain- 
ing a desirable composition of range plants. If a good 
plant cover is maintained, there is little or no erosion haz- 
ard. Stones on the surface make reseeding difficult and 
more costly than on nonstony soils, but these soils can be 
reseeded if the plant cover 1s destroyed. Native grasses 
are needed for reseeding. The soils in this unit are in the 
Silty range site, 15 to 19 inches precipitation. 


CAPABILITY UNIT VIs-3 


In this capability unit are gravelly loams that are under- 
lain by cemented pebbles of limestone at a depth of 4 to 
20 inches. These soils occur on nearly level to gently slop- 
ing benches. They are— 

Ashuelot gravelly loam. 
a ais gravelly loams, 0 to 4 percent slopes (Ashuelot 
part). 

These Ashuelot soils ave droughty because they are shal- 
low and contain much gravel. ‘In some places where they 
are intermingled with Judith soils, they are cultivated, 
but separate areas of the Ashuelot soils are suitable only 
for grazing, and they produce moderately small amounts 
of forage. Native grasses should be used for reseecing 
therange. For further information on management refer 
to the subsection “Use and Management of Soils for 
Range.” The soils in this unit are in the Shallow range 
site. 

CAPABILITY UNIT VIs—4 

This capability unit consists of poorly drained, saline 
soils in upland swales,-on slopes, in narrow strips along 
drainageways, and in a few broader areas on terraces, 
These soils are— 

Arvada-Beckton complex, saline. 
Loamy alluvial land. 
Saline land. 

Because these soils have a high water table and a high 
salt content, they are not suitable for cultivation. Where 
tillage is possible, it only worsens drainage and salinity. 
These soils are best suited for grazing and for producing 
small amounts of hay. 

Good conservation on the higher lying, adjoining up- 

flows onto these 
soils and the amounts of water and salts that concentrate. 
If grazing is regulated so that only half of the current 
growth of desirable plants is used, the remaining plants 
retain their vigor and produce seed. The more vigorous 
the growth of water- and salt-tolerant plants, the more 
excess silt and water are taken from the soil. In this way 
the water and salt problem is kept in check by the vigorous 
rowth of native plants. These soils are in the Saline 
ubirrigated range site. 


CAPABILITY UNIT VUs-1 


In this capability unit are black stony loams that are in 
mountainous areas and are more than 20 inches deep over 
igneous rock or sandstone. Slopes range from 8 to 50 
percent. The soils are— 
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Woodhurst stony loam. 

Woodhurst-Alder stony complex. 

Woodhurst-Loberg complex (Woodhurst part). 
Woodhurst-Spring Creek stony complex (Woodhurst part). 
Woodhurst-Teton-Cheadle soils (Woodhurst part). 


These soils take in water readily and are well supplied 
with organic matter. Because they contain many stones, 
the soils can store only 3 to 4 inches of available moisture. 
They are too stony for cultivation but support a good 
growth of grasses and other range plants. 

If grazing is regulated so that only half the current 
growth of desirable plants is grazed, the remaining plants 
retain their vigor and produce seed. Reseeding is very 
difficult on these stony soils. The soils in this unit are in 
the Silty range site, 20 to 24 inches precipitation, 


CAPABILITY UNIT VIIs-2 


This capability unit consists of dark-colored stony 
loams and other stony soils that are underlain by sand- 
stone, limestone, or igneous rock at a depth of 8 to 18 
inches. These soils are on slopes that range generally 
from 8 to 35 percent, and they are generally closely inter- 
mingled with deeper soils. The soils are— 


Absarokee-Cheadle stony loams (Cheadle part). 

Blaine-Spring Creek stony loams ( Spring Creek part). 

Cheadle-Big ‘Timber-Rock outcrop complex (Cheadle part). 

Cheadle stony loam. 

Cheadle-Rock outcrop complex (Cheadle part). 

Cheadle-Duncom-Rock ‘outcrop complex (Cheadle and Duncom 
parts). 

Darret-Cheadle complex, 8 to 35 percent slopes (Cheadle part), 

Duncom stony loam. : 

Duncom-Rock outerop complex (Duncom part). 

Duncom-Skaggs-Rock outcrop complex (Duncom part). 

Tughesville-Duncom complex (Duneom part). 

Sapphire-Cheadle complex (Cheadle part). 

Skaggs-Cheadle complex (Cheadle part). 

Skaggs-Duncom stony clay loams (Duncom part). 

Skaggs-Duncom-Eughesville complex (Dunecom part), 

Spring Creek-Blaine stony loams (Spring Creek part). 

Teton-Cheadle stony loams, 4 to 15 percent slopes (Cheadle 
part). 

Teton-Cheadle stony loams, 15 to 85 percent slopes (Cheadle 
part). 

Woodhurst-Spring Creek stony complex (Spring Creek part). 

Woodhurst-Teton-Cheadle soils (Cheadle part). 


These soils take in water readily, but they are shallow 
and have low moisture-storage capacity. ‘Their surface 
soil is thin but contains an adequate supply of organic 
matter. 

These soils are too stony, too steep, and too droughty 
for cultivation and are best suited to grazing, but they 
produce fairly low yields of forage. 

If a good plant cover is maintained, erosion is not a 
problem. The chief management need is maintaining the 
proper plant composition by regulated grazing. Only 
half of the current growth of the desirable grasses should 
be grazed. For further information on range manage- 
ment refer to subsection “Use and Management of Soils 
for Range.” Most of these soils are in the Shallow ran ge 
Site. 

CAPABILITY UNIT Vits-3 

Cobbly alluvial land is the only soil in this capability 
unit. . It consists of cobbly or gravelly soil material that 
has a thin, dark-colored surface layer underlain by loose 
sand, pebbles, and cobblestones. It occurs on narrow flood 
plains along some of the major drainageways. 


The soil material takes in water rapidly and contains 
a fair amount of organic matter, but it is coarse textured 
and has very low moisture-storage capacity. Tt is too 
cobbly and too droughty for producing hay or small grains 
and is best used for grazing. The land is likely to be 
flooded, but erosion is not a problem. Yields of forage are 
low, even under the best management. 

The chief management need is maintaining the proper 
composition of grasses. Only half of the current growth 
of the desirable grasses should be grazed. Then the re- 
maining plants retain their vigor and produce some seed. 
These soils are in the Shallow to Gravel range site. 


CAPABILITY UNIT VIIs-4 


This capability unit consists of clays underlain by cl ay 
shale at a depth of 4 to 12 inches. ‘These soils occur on 
rolling to hilly uplands that have slopes ranging from 8 
to 35 percent. They are— 

Lisinas-Pierre clays (Lismas part). 
Lismas-Shale outcrop complex (Lismas part), 

These soils absorb water slowly. They can hold, on the 
average, about 2 inches of available moisture, but con- 
siderable water is lost through runoff. The organic-mat- 
ter content is low. Roots do not penetrate the soils deeply. 

Because these soils are generally steep and have other 
unfavorable characteristics, they are not suitable for cul- 
tivation. They are best suited’ to grazing, but yields of 
forage are moderately low. 

A cover of the desirable grasses helps to lessen water 
erosion and to maintain the highest yields of forage. This 
cover can be obtained and maintained if management is 
good for a long time and includes grazing only half of the 
current growth of the desirable grasses. For further infor- 
mation on range management refer to the subsection “Use 
and Management of Soils for Range.” The soils in this 
unit are in the Shallow Clay and the Shale range sites. 


CAPABILITY UNIT VIIs-3 


Only Arvada-Laure] complex (Laurel part) is in this 
capability unit. It consists of a nearly barren, dispersed, 
strongly saline soil that occurs on fang and terraces, where 
it is intermingled with soils that have a thin surface layer 
anda claypan., 

This soil takes in water very slowly because the soil 
material is dispersed clay. It “tends to seal when it is 
wet. This sealing and the high content of salts prevent 
the few roots in this soil from penetrating deeply. Be- 
cause the soil has so little plant growth, there is practi- 
cally no organic matter. For these reasons, this soil is 
not suitable for cultivation. It produces only a very 
sparse growth of a few grasses and other range plants. 

The same principles of range management, apply to this 
soil that apply to soils having better plant cover. The 
plant composition of the closely associated soils may serve 
as a guide in regulating the grazing for both soils. Only 
half of the current growth of desirable plants should be 
grazed, For further information on range management 
refer to the subsection “Use and Management of Soils for 
Range.” The soil in this capability unit is in the Pan- 
spots range site. 

CAPABILITY UNIT VIIs-6 

This capability unit consists of light-colored, stony, 

loamy soils that occur on steep, wooded mountainous 
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slopes and are 12 to 36 inches deep over rock. The soils 
are 


Cowood stony loam. : 
Cowood-Rock outcrop complex (Cowood part). 

These soils take in water readily, but they contain much 
gravel, are shallow, and have low moisture-storage capac- 
ity. Tree roots, however, penetrate to.some extent into 
the weathered rock and obtain some moisture from it. 

These soils are too steep and too stony for cultivation. 
Where the trees remain, the soils do not erode. The cover 
helps them take in water that replenishes the underground 
supply, and that helps regulate the flow of water in 
streams. The chief management need is maintaining a 
good cover that protects the soils from water erosion, 
Also, protection from fire, diseases, and insects is needed. 


CAPABILITY UNIT VIIs-1 


This capability unit consists of outerops of barren shale, 
sandstone, limestone, and igneous rock that occur closely 
with soils. These outcrops are in rough areas. They are— 

Cheadle-Big Timber-Rock outcrop complex (Rock outcrop 
part). 
Cheadle-Rock outcrop complex (Rock outcrop part). 
Cheadle-Duncom-Rock outcrop complex (Rock outcrop part). 
Cowood-Rock outerop complex (Rock outcrop part). 
Duncom-Rock outcrop complex (Rock outcrop part). 
Duncom-Skaggs-Rock outcrop complex (Rock outcrop part). 
Lismas-Shale outcrop complex (Shale outcrop part). 
Midway-Shale outcrop complex (Shale outcrop part). 

These outcrops, for the most part, are barren areas. In 
a few spots the soil material is deep enough to produce a 
sparse growth of grasses and trees. The outcrops have no 
value except as water-producing areas. 


Predicted yields of dryland crops ; 


The yields that a farmer or rancher obtains from any 
soil depend on the characteristics of the soil itself, the 
weather, diseases and insects, and soil management. Im- 
portant characteristics that affect crop yields are depth 
to which moisture is stored, content of organic matter, 
and natural fertility. The weather is important, but man 
has little control over it. Damage from insects and dis- 
eases can be lessened by appropriate management. In fact, 
through management farmers and ranchers can do many 
things that offset the adverse factors of soils and weather 
and thereby insure good yields. 

Tf several practices are used to increase yields, these 
practices have a cumulative effect. For example, practices 
to control weeds may increase yields of some crops 2 
bushels per acre, and timely tillage may increase them an- 
other 4 or 5 bushels, An additional 2 bushels may be added 
by farming on the contour and stubble mulching. These 
combined practices, therefore, give a total increase of 8 
or 9 byshels per acre. 

Best yields are obtained by— 

Timely tilling and seeding. 

Using sweeps to keep crop residues at the surface. 

Seeding the best of the adapted varieties, 

Controlling weeds. 

Adding fertilizer if the soil is deep enough and has adequate 
moisture. 

Farming slopes on the contour so that runoff and loss of 
soil are reduced. 

Reestablishing hay stands when they begin to get thin, per- 
haps every 5 to 7 years; seed these after a short period of 
grain and fallow. 


SUR WN 


a = 


8. Growing grasses and legumes together rather than sepa- 
rately so that yields are improved, 

. Table 2 lists, for the soils in the survey avea suited to 
crops, the predicted yields of the principal dryland crops 
grown under two levels of management. Soils and land 
types not suited to crops are not listed. In columns A are 
average yields that may be obtained by using the prevail- 
ing management, Columns B list yields that may be ob- 
tained if the best known management is applied. 

These predictions are based on a study of the records 
kept by farmers and ranchers and by the branch of the 
Montana Agricultural Experiment Station at Moccasin. 
The predicted yields from soils on which no records have 
been kept were obtained by talking to farmers, by observ- 
ing these soils, and by comparing them to soils on which 
records are available. 


Use and Management of Soils for Irrigated 
Crops’ 


After a few statements about irrigated soils in the sur- 
vey area and their use, this subsection briefly describes 
the capability classes, subclasses, and units for irrigated 
crops. Then the irrigated soils are placed in capability 
units, and the use and management of these units are 
cliscussed. ; ; 

Only about 8,000 acres of land in the survey area are 
irrigated at the present time. Soils under irrigation are 
mostly in scattered fields that make up only a small part 
of some operating units. These fields are used mainly 
for permanent hay or pasture. Stands are destroyed only 
after they have declined in productivity, at which time a 
small grain is grown for 1 or 2 years, and then hay or 
pasture is reseeced. 

For best production, alfalfa needs to be replanted after 
it has been cut for 5 to 7 years. Phosphate fertilizer has 
not been used extensively, but its use can be expected to 
increase because soil tests are beginning to show a need 
for phosphorus. ; 

Tn this area only two crops of alfalfa can be expected. 
Harvesting a short third crop is detrimental to the stand 
and reduces the yields in the succeeding year. Fall, win- 
ter, or spring grazing may also contribute to deterioration 
of the stand and Jower production. 

Trrigated pastures need nitrogen fertilizer and a small 
application of phosphate. To maintain good stands of 
vigorous plants, irrigated pastures need to be reestablished 
after 8 to 10 years. 

Where feasible, irrigated fields are leveled to provide 
better use of water and to save time in irrigating. 


CAPABILITY GROUPS OF IRRIGATED SOILS 


Forty-one mapping units in the survey area have been 
grouped so that their use under irrigation can be discussed. 
Tho following outline briefly describes the capability 
classes, subclasses, and units in which these irrigated soils 
have been placed. 

Class IT. Soils that have some limitations that reduce the 
choice of plants or require moderate conservation prac- 
tices. 

Subclass IIs. Soils that have moderate limitations 
of moisture capacity or tilth. . 


2 By Wenpec. Thacker, agronomist, Soil Conservation Service. 
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Tanrn 2.—Predicted average acre yields of principal dryland crops under prevailing and improved management 


{In columns A are yields under prevaling management; in columns B are yields that could be obtained under improved management. 


Absence of yield indicates soil is not suited to the crop. 


If a soil is not listed in this table, it is considered not suitable for dryland 


crops] 
Hay 
Winter | Spring | Barley Oats Inter- Inter- 
Map Soil wheat wheat Crested | Crested | mediate | mediate | Brome- 
symbol Alfalfa | wheat | wheat- | wheat- | wheat- grass- 
alfalfa grass grass- alfalfa 
alfalfa 
arte eae rarsbur sear ewues Coeuieee 
Aa Absirokee clay loam, Bu. | Bu.| Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Tons |Tons | Tons | Tons | Tons | Tons | Tons | Tons | Tons | Tons | Tons| Tons 
2 to 8 percent slopes__} 22 | 28 | 16 | 20.] 28 | 35 | 35 | 45 |0. 0.8 |0.5 1.0 [0.8 /1.5 [0.5 J0.8 {0.8 41.5 f----}---- 
Ab Absarokee clay loam, 
8 to 15 percent slopes__| 15 | 20 | 12 | 15 | 25; 30 | 30] 40/.41.8].4).8].6|/1.2].4].8) .6 JL 2 |----]---- 
Ac Absarokee silty clay, 2 
to 8 percent slopes--.-| 22 | 28 | 16 | 20 | 28 | 85 |} 86 | 45/.4/.8].5/1.0].8/1.57).5].8).8 [1.5 |----]---- 
Ad Absarokee-Cheadle 
channery loams, 2 to 
8 percent slopes_.-.-- 18 | 22) 15 | 18 | 22 | 30] 82) 42/.2/.6].2].7].5 /1.0/].2 tt 5 1.0 [eee -feee- 
Af Absurokee-Cheadle 
channery loams, 8 to 
15 pereent slopes, 
eroded: ss 2224224. su 12 | 16 | 10 | 14} 20) 25} 25} 80] .2] .6).2} .6].5|1.0] .2 6 5 JL.0 jl_--]----- 
Ah Absarokee-Maginnis 
channery clay loams, : 
2 to 8 percent slopes..| 12 | 16 | 10) 14) 22] 26 | 28) 85] .3).6]/.2).7] .5 710] .2 7 Bede ce end, 
Ak Adel loam, 2 to 8 per- 
cent slopes_--.------- 32 | 42 | 25 | 28 | 35 | 50} 45] 60 |1.0 11.5 |.---|-__-|---_]----]----]---- seeelainecll Sd | 255 
Al Adel loam, 8 to 18 per- 
cent slopes___.-----_- 26; 34] 18 | 22] 30 | 40} 40 | 55] .8 ]1.2 |_--_j----|----[---_]----|---- soweleocelh Bb |. 2.5 
Am Adel silt loam, terrace...| 32 | 42 | 25 | 28 | 85 | 45 | 45] 60] .8 |1.5 |----|----]----j----]1. 2 J2.0 JL 5 72.5 |L 5 | 2.5 
An Alder clay loam, 2 to 8 
percent slopes___-_-_- 28 | 38 | 25 | 28] 35} 50 | 45] GO] .8 /1. 2 |--~-J-_-__]-__-|----]1. 2 J2.0 JL5 [2.5 JL 5 | 2.5 
Ao Alder clay loam, 8 to 15 
pereent slopes__------ 25 | 30 | 20 | 23] 30; 40 | 40] 50; .5 /1.0 |----|_---]----|----]1. 0 J. 8 JL. 0 j2.0 JL 0} 2.0 
Ar Alder-Maginnis chan- 
nery clay loams, 2 to 
8 percent slopes-_-__.-- 15 |} 20/12] 15} 25 |] 30] 80] 38] .6 [1.2 |_--_]_---_]----|----] .8 JL. 5 JL. 0 [2.0 |1.0] 2,0 
At Arvada-Beckton cobbly 
clay loams_---- elke 5a 8/12; 7] 10] 15; 20} 20] 25).2].4).2).7).5 j10).21.7).3).8 |----]-- ee 
Ba Bainville loum__..------ 12] 16) 10] 14] 20) 25] 25} 30]}.3].6).3].7].5/1.0].2).6].5 ILO] fee 
Bb Beckton loam. _-------- 10 | 15 8] 121 18] 22] 25} 35;).2].6).2].7)].5/10].4).8)].5 JL 0 Jefe 
Bc Beckton-Arvada clay 
IGSINSS. case cece anes. 10 | 15 8] 12} 18] 22} 25) 30 ].---}.6].2).77.5)/L 0] .4].8].5 |b 0 f-- |e 
Bd Beckton-Danvers clay 
loiitiss Ue evecare se 18 | 22 | 15 | 18 | 22 | 30 | 32 | 42 |_---]).8].5410].7 [13 ).5].8].6 JL 2 [---|--_- 
Bf Beckton-Savage com- 
PIOk. Satoas ce eee 22 | 28] 16 | 20 | 30 | 38) 40] 50] .5 41.0] .5)10] 2.7103] .5).8).6 [12 [----peee 
Bg Blaine-Spring Creek 
loums, 2 to 8 percent 
S1OIES cue wanc hoe 15 | 20 | 12] 15 | 25 | 30] 30] 388].4]/.8; .5/L.0].7 (L383 5 |L.0 751.5 Joe jee 
Bk Blythe loum, 2 to 4 
percent slopes._------ 25 | 32) 22 | 25 | 30] 38] 40] 50] .7 {1.2 [----J-_-_-]-- fee]. 8 Jb 5 be 2 [20115 | 238 
Bm Blythe loam, 4 to 8 per- 
cent slopes.-------.-- 25 | 32 | 22 | 25 | 30] 38] 40] 50] .7 {1.2 |_-_-J--_-f__- fee]. 8 JL 5 2 [20 (L5 |] 2.38 
Bo Bowdoin silty clay, low 
clay variant..-------- 26 | 34 | 18 | 22 | 34] 42 | 40 | 50 J____|____]_--_]-__- faked pas ta ape oo ks ewes |eces| lab sh 2.05 
Bp Bridger loam, 2 to 4 
percent slopes__----.. 26 | 34 |___-|__-_] 84 ] 42 | 42 |) 55 /1.0 ]1.5 |-_--J---- Sege|Seuislonoeleaee 1.5 j2.5 [1.5] 2.5 
Br Bridger loam, 4 to 15 
percent slopes_._-.--- 22 | 28 |__--|.---| 28 | 35 | 35 | 45] .8 41.2 |.--__|.--_}.-__}--_|----|----]1. 2 ]2.2 [12 | 2.2 
Ca Castle clay, 4 to 15 per- 
cent slopes__._-_-___- 20) 2b. ec ede 2.2| “2b S8S4)) B20) 42 12 |e e4| be ae o sale 1.2/1.0 ]2.0 |1.2 ) 2.2 
Cd Chama clay loam, 4 to 
8 percent slopes_----- 22] 28] 16 | 20 | 28 | 35] 35] 45 j----]1.0] .5 /1.0 JL. 0 [1.5] .2 8 GO [Psbiimelene 
Cf Chama-Midway clay 
loums, 4 to 8 percent : 
slOPCS.. 20s ohstucoese 18 |} 22 / 15} 18 | 22 | 80 | 32 | 42 [|---| .8 |----]) 67 | 27 41.0) 22 7 5 /1. 0 j----]---- 
Cg Chama-Midway clay 
loans, 8 to 15 percent 
SlOPES- Sanesee eS 12 | 16 | 10 | 14] 18 | 22 | 25'] 80 [----] .5 1.3 ].71.5j1.01.2]-.6 4 [1.0 1_o_pe ee 


776—450—66——5 
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Taste 2.—Predicted average acre yields of principal dryland crops under prevailing and improved management— 


Continued 
a er i 
Hay 
. Winter | Spring | Barley Oats Inter- Inter- 
Map Soil wheat {| wheat Crested | Crested | mediate | mediate | Brome- 
symbol Alfalfa | wheat | wheat- | wheat- | wheat- | grass- 
alfalfa grass grass- alfalfa 
alfalfa 
A;|B;JA/]B;A/]B)/A]Bi]A/BIiA;}B/]A/]BIA!/]B/]A!]BIaAlB 
Ck Cheadle channery loam, 
2 to 8 percent slopes--) 8 | 12] 7] 10) 15 | 20] 20] 25 |o.2 10.5 0.3 [0.7 |o. 5 1.0 |0.2 (0.6 [0.3 lo. 8 |____|____ 
Cn Cheadle loam, 2 to 8 
percent slopes__------ 15 | 20 | 12 | 15} 20] 28 | 20} 385] .3).81.5 |] 0}.7 (12) .5 ]t0].7 Jia | 
Co Cheadle loam, 8 to 15 
percent slopes-_.----- 12) 16} 10 | 14] 18 | 22 | 25! 30).2].5/.2].7].5/10].2].61.5 1/100 |__| 
Cv Colvin-Lamoure clay . 
loams-- ------------- 22 | 28 | 16 | 20 |.___|_-__| 85 | 45 Jo-_-}ee |e ee fee |e Jee din bas 
Da Danvers clay loam, 0 to 
2 percent slopes _.__-- 26 | 84 | 18 | 22) 34 | 42 |] 42 | 55 | 8 [1.2] .8 11.2 11.0108! .7 11.0 |1.0 1.8 Lt 
Db Danvers clay loam, 2 to 
4 percent slopes - - - ~~ -| 26 | 34 | 18 | 22) 34 | 42] 42) 55] .8 [1.2] .8 11.2 10 11.8] .7 Ito [10 |g |____|____ 
De Danvers clay loam, 4 to 
8 percent slopes. __--- 22 | 28 | 16 | 20) 30 | 38] 40] 50] .5 |1.0].7 1.01.8 /16].5].81).8 I16 |_._|___- 
Dd Danvers cobbly clay 
loam, 0 to 4 percent 
slopes. -------~~----- 22) 28 | 16 | 20) 30 | 38] 40) 50) .5 1.0] .5 1.0] .8/16).5).8].8 Jt.6 || 
Df Danvers cobbly clay 
loam, 4 to 8 percent 
slopes. -_--------.---- 20 | 25 | 15 | 18 | 25 | 82] 35) 45] .5110].511.0].8 |n6/1.5].8].8 |1.6 |__| 
Dg Danvers cobbly clay 
loam, 8 to 15 percent 
slopes___-=---------- 18 | 22) 15) 18 | 22) 30 | 32 | 42} .2].5/].2].7/.5 j1.0].2].71.5 |1.0 |__|. 
Dh Danvers gravelly clay 
loam, 0 to 4 percent 
slopes..--_.--~------- 26 | 34) 18 | 22 | 34) 42) 42] 55 | 5 1.0] .8 11.2 1.0418] 27 jo ft0 1.8 | 
Dm Danvers-Judith clay 
loams, 0 to 2 percent 
slopes. - -..---------- 22 | 28] 16 | 20 | 30] 38} 40) 50] .4]1.0/.5]10/.8]15].5].8].8 1.5 |__| 
Dn Danvers-Judith clay 
loams, 2 to 4 percent 
slopes. ..------------ 22 | 28 | 16 | 20 | 30] 38] 40! 50) .4 |1.0].5]1.0].8 \451.5].8].8 ln8 JI 
Do Danvers-Judith clay 
loams, shale substra- 
tum, 0 to 4 percent 
slopes_--~----------- 22 | 28 | 16 | 20 | 30] 388] 40; 50] .441.0].5)710).81.5].5).8].8 415 |} 
Dp Danvers-Judith gravelly 
clay loams, 0 to 2 
percent slopes._.---.- 22 | 28 | 16 | 20 | 30 | 88 | 40] 50] .4 [1.0 5 {1.0 811.5 5 8 84185. eos leene 
Dr Darret clay loam, 8 to 
15 percent slopes. _ ~~. 18 | 22 | 15 | 18 | 22] 80} 32 | 42 1.51.8} LL} iLL 5410] .8 11.5 |---t 
Dt Darret-Cheadle complex, 
2 to 8 percent slopes._| 8 | 12 7110115] 20] 20] 253.2 5 3 7 5 |1.0 2/.6)].38].8 Jule 
Fa Fargo-Heegne silty clays_| 15 | 20 | 12 | 15 f----|-_-__]..__/____jL_ sees oes sell ede Bl puQsh acl <d[ee ed fing 
Fe Fergus clay loam, 0 to 
2 percent slopes__-__-- 26 | 34] 18 | 22 | 34 | 42) 42 | 55 | .8 f1.5 |_-__|_-__|____|____] 68 11.5 11.5 12,5 I1.5 | 2.2 
Fd Fergus clay loam, 2 to 
4. percent slopes. _ - .-- 26 | 34] 18 | 22 | 34 | 42 | 42 | 55] .6 fi. 2 fel lteLe_|__e_|eee_} 28 1.5 1.5 12.5 I1.5 | 202 
FF Fergus clay loam, 4 to 
8 percent slopes____-. 22 | 28 | 16 | 20 | 38 | 85} 35 | 45} .6 {1.2 |_-_-|eoe |e. Jeo _|e__]t.o Ho la.5 Joo |e. 
Fh Fergus clay loam, 8 to 
15 percent slopes_____ 18 | 22] 15 | 18 | 22 | 30} 32) 40] .5 1.0 |_-_-j----]-_-_|-_e_] 5 | 28 | 28 a2 |__| __ 
Fs Fergus silty clay loam, 
shale substratum, 2 
to 8 percent slopes.---| 26 | 34 | 18 | 22 | 34 | 42 | 42 | 55] .6 1.2 J. 2_|---_[e_e}eee] 68 in5 [a5 128 |. 
Ga Gallatin clay loam }__--.] 26 | 34 | 18 | 22 |.._.1.-..] 55 | 65 [--.-J----[222-|20__|- fe o_ jefe fo |---| 8 13.5 
Gb Gallatin loam}... 2-2-- 26 | 34) 18 | 22 |.-__}-___| 55 | 65 Je _|----}-e__|e- |e |e |} _|el__|-___ln. 8 | 3.5 
Ge Gallatin loam, clay sub- 
stratum___-_----.--- 26 | 34) 18 | 22 |____|----} 45 | 60 Jee} oe fel }e |e |e_}L__ fe |__| ln | 30 
Ja Judith-Ashuelot gravel- 
ly loams, 0 to 4 per- 
cent slopes_...------- 8] 12] 7] 10] 15 | 20; 20] 25 J___-|.4[).2].6].4].8].2].6].4].8]___[_- 


See footnotes at end of table. 
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Taste 2.—Predicted average acre yields of principal dryland crops under prevailing and tivproved management— 


Continued 
Hay 
Winter | Spring | Barley Oats Inter- Inter- 
Map Soil wheat | wheat Crested | Crested | mediate | mediate | Brome- 
symbol Alfalfa wheat wheat- | wheat- | wheat- grass- 
alfalfa grass grass- | alfalfa 
alfalfa 
Al|B/A!]BIA/[BITA/{B]A/]B/A/]B/A]BiA;/B{]A)]BJAIB 
Jb Judith clay loam, 0 to 2 
percent slopes__---..- 22 | 28 | 16 | 20 | 28] 35} 35 | 45 [0.4 jo. 8 |0.5 {1.0 10.7 [1.3 10.5 [0.8 |0.6 {1.2 |----]---- 
Jc Judith clay loam, 2 to 4 
percent slopes_.---.-- 22 | 281) 16 | 20 | 28] 35 | 35} 45] .4].8)] .5 1.0]. 7 41.38 5) .8 Gd. 2e|Sose 2 55 
Jd Judith clay loam, 4 to 8 . 
percent slopes__-__--- 18} 22] 15 | 18 | 22 | 30] 82) 42|.2].67).3 8} .6]1.0).38).7) .5 ]1.0 [----)---- 
Jf Judith clay loam, low 
terrace____-_--..-..- 18 | 22] 15 | 18 | 22] 830} 82 | 42,.2].6].3).8].6]1.0].3].7].6 j1.0 |----|---- 
Jh Judith cobbly clay 
loam, 0 to 4 percent 
slopes. ..------------ is | 20] 12] 15 | 20| 28} 30) 40].2].6423 /28].5 jlo] .2).7].5 |104%8 (21.2 
Jk Judith cobbly clay 
loam, low terrace, 0 to 
4 percent slopes... .-- 15 | 20 | 12 | 15 | 20} 28] 80] 40] .2).67.3).8).5}10].2).7].5 [1.0 |----|---- 
Jl Judith gravelly clay 
loam, 0 to 2 percent 
slopes__.------------ 18 | 22 {15} 18 | 22) 30] 32} 42].2/.6}.3).8].5]10].2].7].8 [10 |----]---- 
dm Judith gravelly clay 
loam, 2 to 4 percent 
slopes. --.----------- 18 | 22/15/18 | 22] 30] 32) 42).2].6/23]28].5 |1.0).2).7).5 |1.0/%8 [71.2 
Jn Judith gravelly clay 
loam, 4 to 8 percent 
slopes_._..-------.--- 15 | 20 | 12/15] 20} 28] 30] 40] .2].6/%238]28].5 (20}.2).7].5 [L073 8 [71.2 
Jo Judith gravelly clay : 
loam, low terrace, 0 to 
4 percent slopes. ____- 15 | 20) 12] 15 | 20} 28] 30] 40) .2].6).3]7.8).5 10) .2).7).5 J1.0 |----|---- 
Jp Judith-Danvers gravelly : 
clay loams, 0 to 4 
percent slopes. _.-.._- 22 | 28) 16 | 20| 30] 38) 40/50] .4/1.0].5j]L0].8 4154.5 }.8].8 1.5 f----|---- 
Jt Judith and Savage soils__| 15 | 20 | 12 | 15 | 26 | 32] 30) 40/.2].6}.21.7].5 |L0].2).7) .5 71.0 |----|---- 
Ju Judith-Utica gravelly 
loams, 4 to 8 percent 
slopes__.------------ 15 | 20] 12] 15 | 20} 28 | 30} 40; .2].5 3 8 5 71.0 2 7 5 {1.0 |----]---- 
Jv Judith-Utica gravelly 
loams, 8 to 15 per- 
cent slopes.---------- 1o/ 315} 8] 12) 18] 22] 25] 30|.2].4].2].6|].4].8].2].6].4].8 J----)}---- 
Pc Pierre clay, 2 to 8 per- 
cent slopes___-------- 10} 15] S$] 12] 18] 22] 25] 30].4].8].2].8|.5jL0}.27.6] .5 [0 |----)--- 
Pm Promise clay, 0 to 2 
percent slopes____.--- 22) 28] 16 | 20 | 28) 35 | 35} 45] .5 |1.0].5 [10 11.0 ]1.8] .8 J1.0 jL. 0 f1. 8 J----]---- 
Po Promise clay, 2 to 8 per- 
cent slopes___.--.---- 22 | 281 16] 20 | 28 | 35 | 35 | 45 7TULO}].5 100) .8)L5).5 41.0) .8 41.5 |----|---- 
Pp Promise clay, 8 to 15 ; 
percent slopes_.------ 20 | 25) 15] 18} 25 | 30 | 30} 35 7).8).27.8].5|L0)].2}.6] .5 (1.0 j----]---- 
Pr Promise cobbly clay----- 20 | 25 | 15118] 25] 30} 30] 35]).7).8].2!).8].5|1.0].2).6] .5 11.0 |----f---- 
Ra Raynesford and Adel 
loams, 2 to 4 percent 
slopes. .------------- 32 | 42 |____]_---] 35 | 45 | 45 | 60 [1.0 [1.5 J----]----]----|----]----]---- 15j1511.8) 2.8 
Rd Raynesford and Adel 
loams, 4 to 8 percent 
| . «Slope8scsscteueeece ss 32 | a2 |____|__..| 35 | 50 | 45 | 60 [1.0 [1.5 [---_[-_--[---_[----] 68 JL 2 15 2.5 18 | 2.8 
Rf Raynesford and Adel 
loams, 8 to 15 percent 
slopés_...- 220 cee ce 26 | 34 |___-|----| 80] 40 | 40 | 55 [1.0 ]1. 2 |__--]--__]--_-|----] .8 [1.2 |1.5 [2.5 (1.5 2.5 
Ro Rhodes-Arvada complex.| 8 | 12} 7/10] 15) 20) 20} 25].2/.4).2].7].5]10).2).7].4 28 |see-[4-55 
Sd Savage silty clay, 0 to 2 
percent slopes_.--.-.- 26 | 34] 18 | 22] 34] 42 | 42 | 55] .8/1.2) .8 11.2 11.0 11.8] .7 11.0 [1.0 41.8 [----|---- 
Se Savage silty clay, 2 to 4 
percent slopes.......- 26 | 34118 | 22 | 34) 42 | 42] 55] .8 [1.21.8 [1.2 {10 [1.8] .7 [1.0 [1.0 1.8 |----|---- 
Sf Savage silty clay, 4 to 8 
percent slopes_._._--.| 22 | 28 | 16 | 20 | 30 | 88) 40 | 55|.5 [1.0] .5 |1.0 28 (1.5) .5).8 | .8 115 [----|---- 
Sg Savage silty clay loam, : 
0 to 2 percent slopes. .! 26 | 84118 | 221 84 | 42! 42 | 55.1.5 [1.21.8 [1.2 11.0 [1.8 7 (1011.0 [1.8 Lee 


See footnotes at end of table. 
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Taste 2.—Predicted average acre yields of principal dryland crops under prevailing and improved management— 


Continued 
Hay 
Winter | Spring | Barley Oats Inter- Inter- 
Map Soil wheat wheat Crested | Crested | mediate | mediate | Brome- 
symbol Alfalfa | wheat | wheat- | wheat- | wheat- grass- 
alfalfa grass grass- alfalfa 
alfalfa 
a = = pene 
A;/B/A;TB]A]B}TA}B;A!]BIA]BI|AI]B)A]TBI]AI]BI]AIB 
Sh Savage silty clay loam, | 
2 to 4 percent slopes. _| 26 | 34 | 18 | 22 | 84 | 42 | 42 | 55 j0.5 |. 2 [0.8 ]1.2 |1.0 11.8 0.7 [1.0 |1,0 1.8 J-LL_Je ee 
Sk Savage silty clay loam, 
4 to 8 percent slopes_-| 22 | 28 | 16 | 20 | 28) 35 | 35) 45] .4]101.5)1.0;).8/1.5).5).8].8 415 fell 
Sl Skaggs loam_---~------ 12) 16 |----|-2-.) 18) 22°) 25 | 80 |__--|.---[4-+-|----/.<--|s-<-| -8 |1.0] .8 [1.3 (1.0) 2.0 
Sm Skaggs clay loam, 4 to 8 1 
percent slopes__------ 25 | 30 j----]----] 80 | 38 | 40 | 50] .8 J1.2 |_---|--_-| oo fe eye ete] 6 2.5 [15 25 
Sn Skaggs clay loam, 8 to 15 
percent slopes-_-.---- 15 | 20 |_---|----] 25 | 30 | 30] 38 | .4 |L.0 [Loe 2) 2-2 foe _}e- fee -}---] 1. 0 72.2 1.0 | 2.2 
Su Slocum loam. .--------- ----|----|----]----|---- Supelerselseeq|ees|eece| seuss tee alae eons |oeec|e ee: S.B.s0 
Sw Straw clay loam, 0 to 2 | 
percent slopes..-..--- 22 | 28 | 16} 20 | 28 | 385 | 35) 454).4).8).5/1.0)].7/138).5).8)] .6 f1.2 [eee 
Sx Straw clay loam, 2 to 4 i 
percent slopes. ._.---- 22 | 28 | 16 | 20 | 28 | 35 | 85 | 45).4).8|.5|10|].7/138).5).8)].6 f1.2 |--__|-__e 
Sy Straw clay loam, grav- ' 
elly substratum. -__~_—- 18 | 22 | 15 | 18 | 22 | 380 | 32 | 42) .2).6;,.3].8).6/1.0).3)/.7].5]) 1.0 -2--]---- 
Ta Terrad clay, 2 to 8 per- 
cent slopes_---------- 26 | 34] 18 | 22 | 34) 42 | 42 | 55] .5 [1.2 |l-__}____|----j----] 2 8 1.5/1.0 42.0 11.0) 2.0 
Tb Terrad clay, 8 to 35 per- 
cent slopes._--------- 22 | 28 | 16 | 20) 30} 38 | 40 | 50] .4 |1.0 |___-|---- ----J----| 65 | 8] .8]L5].8) 15 
Te Terrad silty clay, 0 to 2 ( 
percent slopes._------ 26 | 34] 18 | 22) 34) 42 | 42 | 55 11.0 /1.5 J2-__|----)---|----| 2 8 1.5 71.5 12.5 |--__}-_e. 
Td Teton loam, 2 to 8 per- 
cent slopes Berscoceicels 82. | 42: |avsclescs 35 | 50 | 45 | 60 | .8 1.2 '..4_)- 2 ]--- |---| . 8 |1.0 1.5 [2.5 41.5 | 25 
Tf Teton loam, 8 to 15 j 
percent slopes__------ 26 | 34 |.___]---- 34 | 42 | 42 ) 55 |] .5 [1.0 |-_|----]----|----| .5 | . 8 {1.0 [2.2 |1.0) 2.2 
Tk Teton-Cheadle channery 
loams, 4 to 15 per- 
cent slopes.---------- 22 ) 28 |.___|--_- 28 | 35) 35 | 45 |. [1.0 | scele ne e|encc|ees-|one-|onc-]ee-0]-o5 11.6 | 2.5 
To Twin Creck loam, 2 to | 
4 percent slopes. -_-.- 22 | 28 | 16 | 20 | 28] 35 | 35 | 45°) .5 |1.0 [_L__|_--_-)----]----] . 8 J. 2 [1.0 11.8 |__-_}---- 
Tp Twin Creek loam, 4 to 8 
percent slopes. __.---- 22 | 28} 16) 20 | 28 |) 35 | 35) 45] .4) .8 j----]----)----|----] .5 |1.0] .8 [1.5 [----}--e 
Tr Twin Creek loam, 8 to 
15 percent slopes- . - —- 10] 15} 8 | 12; 18] 22 | 25 | 380) .2 | .5 |____j--_-j----|----]| .2 | .6 | .5 11.0 J____}--_- 
Tw Twin Creek clay loam, 
0 to 2 percent slopes. _| 22 | 28 ] 16 | 20 | 28 | 35 | 35 | 45 OPO jecoiee se (ses sled aS pl 2i 0. eS teen less. 
Ua Utica gravelly loam, 2 
to 8 percent slopes__.-}| 8 | 12 7] 10] 15] 20) 20] 25) .2).4).2]/.71.5 11.0 2 | ch 8] .8 [_---|---- 
Ug Utica-Judith gravelly i 
ais sandy substra- | 
Lae eee Gu 8/12) 7] 10] 15] 20] 20/ 25) .2).4).2).7).5 11.0 |-- 2 ]--__]-ee_|e__ jee 
Wb Winttred clay loam, 0 
to 4 percent slopes___-] 28 | 36 | 25 | 28 | 38 | 45 | 45) 55 | .8]1.0].8 1.2 /1.0/1.8].7].1 (1.0 JL 8 [LLL_|e- ee 
We Winifred clay loam, 4 to 
8 percent slopes... .- 28) 36 [ 25 | 28 | 38 | 45 | 45] 55) .8 |L0).5110).8)15/,.5)].81.8 ]15 J leeee 
Wd Winifred clay loam, 8 ‘ 
to 15 percent slopes___} 22 | 28 | 16 | 20 | 30] 88 | 40) 50) .4).8).2).8) .5/1.0}.2].6}.5 ]1.04____|___- 
Wt Winifred cobbly clay 
loam, 2 to 8 percent | 
slopes...------------ 22 | 28 | 161 20] 80] 388 | 40 | 50/.4).8).5]10).8|15).5].8)] .8 Jl. 5 j-___|L ee 
Wh Winifred cobbly clay 
loam, 8 to 15 percent 
slopes be wcemeeseee eee 18 | 22 |] 15] 18 | 22 | 30 | 82] 42) .4).8].2;).8).5/1.0) .2).6].5 }1.0}-- ILL 
Wk Winifred-Judith clay 
ea loams___------------ 18 | 22 | 15 | 18 | 22 | 80 | 32) 42) .4/.8/.2].8).5]1.0).2].6].5 j1.0 | L-|-L Le 
Wm Winifred-Rhoades clay . 
: loamg___.----------- 20 | 25 ]} 15 | 18 | 25} 30] 30) 385} .4).8).2/].81.5/10].2)].6).5 410 Jee 
1 This soil is also listed in the table for principal irrigated crops 2 Crested wheatgrass hay is better suited in the black soil area of 
(table 3) because it is in capability unit IIw—l, irrigated and high rainfall. 
nonirrigated. 3 Bromegrass-alfalfa hay is better suited i in the places not in the 


black soil area of high rainfall. 
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Capability unit IIs-1, irrigated—Moderately 
deep, dark-colored clay loams over gravel on 
nearly level slopes. 

Capability unit IIs-2, irrigated—Deep, dark- 
colored silty clays on nearly level slopes. 

Capability unit IIs-8, irrigated.—Deep, dark- 
colored, nearly level gravelly clay loams under- 
lain by pebbles mixed with material finer than 
sand at a depth of 15 to 30 inches. 

Subclass IIc. Soils that have moderate limitations 
because of climate. 

Capability unit TIc-8, irrigated—Deep, dark- 
colored clay loams and silty clay loams on 
nearly level slopes. 

Class ITI. Soils that have severe limitations that reduce 
the choice of plants, or require special conservation prac- 
tices, or both. 

Subclass IITe. Soils subject to severe erosion if they 
are cultivated and not protected. 

Capability unit I1Te-6, irrigated.—Deep, black, 
loamy soils on gentle slopes. 

Capability unit I[TTe-7, irrigated—Deep, dark- 
colored, loamy soils on gentle slopes. 

Capability unit IfTe-8, irrigated—Deep, dark- 
colored silty clays on gentle slopes. 


Capability unit IITe~-9, irrigated.—Deep, dark- 


colored, cobbly and gravelly clay loams on 
nearly level to gentle slopes. 
Class IV. Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. 
Subclass [Ve. Soils subject to very severe erosion if 
they are cultivated and not protected. 
Capability unit TVe-6, irrigated—Deep, black 
loams on moderate to moderately steep slopes. 
Capability unit [Ve-7, irrigated.—Deep, dark- 
colored, loamy soils on moderate to moderately 
steep slopes. ; 
Capability unit [Ve-8, irrigated —Deep, dark- 
colored, granular, clayey soils on moderate 
slopes. 
Capability unit [Ve-9, irrigated—Deep, cobbly 
and gravelly clay loams on moderate to moder- 
ately steep slopes. 


Management of irrigated soils by capability units 


In this subsection, each capability unit is described and 
the soils in the unit are listed. The rate of water intake, 
depth for storing moisture, hazard of erosion, and other 
limitations are briefly discussed. Some of the crops suited 
to each group are mentioned. —_ 

The water intake given for each capability unit is the 
basic intake rate. This rate has been called the saturated 
intake rate to make the term somewhat self-explanatory. 
When water is applied to a dry soil, it first enters the soil 
at a rapid rate and then gradually enters more slowly as 
more and more water is taken in. Eventually the rate is 
almost constant. This is the basic intake rate. 


CAPABILITY UNIT Ms-1, IRRIGATED 
This capability unit consists of dark-colored clay loams 
that are underlain by gravel ata depth of 18 to 30 inches. 
The soils are nearly level. They are— 


Judith clay loam, low terrace. 
Straw clay loam, gravelly substratum. 

These soils take in water at the moderate saturated in- 
take rate of about 114 inches per hour. They can hold 
about 2 inches of available moisture per foot of soil. Above 
the gravel, therefore,.they can hold an average total of 
about 4 inches. The natural fertility of these soils is 
moderately high. They are easily tilled and produce well 
under irrigation, though their moisture-storage capacity 
is somewhat limited and only shallow cuts can be made in 
leveling. If the subsoil of the Judith soil is at or near 
the surface after leveling, large additions of fertilizer are 
needed because the subsoil is naturally high in lime but 
low in fertility. In such leveled areas, legumes respond 
better than other crops. 

Suitable crops are small grain, alfalfa, a grass-leeume 
mixture for hay or pasture, and corn for fodder or silage. 
Trees and shrubs generally grow well because their roots 
reach the deep moisture below the surface. 

Border irrigation is most suitable for small grain, hay, 
and pasture, but corn can be irrigated best by furrows. 
These soils are also suited to sprinkler irrigation. 


CAPABILITY UNIT IlIs-2, IRRIGATED 


This capability unit consists of deep, dark-colored silty 

clays on nearly level slopes. These soils are— 
Savage silty clay, 0 to 2 percent slopes. 
Terrad silty clay, 0 to 2 percent slopes. 

These soils take in water at the moderately slow satu- 
rated intake rate of about half an inch per hour. They 
can hold about 214 inches of available moisture per foot 
of soil, or a total of 634 inches in the top 38 feet. Their 
natural fertility is high. Because they are clayey, these 
soils are somewhat difficult to work. ; 

Suitable crops are small grain, alfalfa, grass-legume hay 
or pasture, and corn for fodder or silage, 

A border system of irrigation is suitable for small grain, 
hay, and pasture. Corn is best irrigated by furrows. 


CAPABILITY UNIT Ils-3, IRRIGATED 


Only Judith gravelly clay loam, 0 to 2 percent slopes, 
is in this capability unit. It is deep, dark colored, and 
underlain by pebbles mixed with material finer than sand 
ata depth of 15 to 80 inches. 

This soil takes in water at the moderately high saturated 
intake rate of about 2 inches per hour. Above the gravel, 
it can store about 114 inches of available moisture per foot, 
but in the gravel the storage capacity decreases to about 
half an inch per foot. The content of organic matter is 
fairly low, and the subsoil is high in lime. ‘Tillage is easy, 
but the gravel at the surface interferes somewhat with the 
mowing and raking of hay and with the combining of 
short barley and other short crops. 

Suitable crops are small grain, alfalfa, grass-legume hay 
or pasture, and corn for fodder or silage. Trees and 
shrubs grow well in windbreaks. 

If this soil is leveled for irrigation, and the limy subsoil 
is left near the surface, large amounts of fertilizer are 
needed to maintain yields. Legumes respond better than 
other crops if the limy subsoil is near the surface. A 
border system of irrigation can be used where this soil 
has been leveled and seeded to small grain, hay, and pas- 
ture, but corn is best irrigated by furrows. This soil is 
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also suited to sprinkler irrigation. More and lighter ap- 
plications of water are needled on this soil than on soils 
free of gravel. 


CAPABILITY UNIT Ic-3, IRRIGATED 


This capability unit consists of deep, dark-colored, well- 
drained clay loams and silty clay loams on nearly level 
slopes. These soils are— 

Danvers clay loam, 0 to 2 percent slopes. 
Fergus clay loom, 0 to 2 percent slopes. 
Judith clay loam, 0 to 2 percent slopes. 
Savage silty clay loam, 0 to 2 percent slopes. 
Straw clay loam, 0 to 2 percent slopes. 

Twin Creek clay loam, 0 to 2 percent slopes. 

These soils take in water at the moderate saturated in- 
take rate of about 144 inches per hour. They generally 
can hold about 2 inches of available moisture per foot in 
the top 3 feet of soil, but in the third foot of the Danvers 
and Judith soils, the moisture storage may be 1 inch or 
less, depending on the depth to the underlying gravelly 
material. The natural fertility of these soils is generally 
high. The subsoil of the Danvers and Judith soils is high 
in lime. 

Suitable crops are small grain, alfalfa, grass-legume 
hay or pasture, and corn for fodder or silage. Trees and 
shrubs also grow well. 

If the Danvers and Judith soils are leveled for irriga- 
tion, and the limy subsoil is left at or near the surface, 
large amounts of fertilizer are needed to maintain yields. 
Legumes respond better than other crops if the limy sub- 
soil is near the surface. A. border system of irrigation is 
well suited to all crops except corn, which can be irrigated 
best by furrows. These soils are also suited to sprinkler 
irrigation. 

CAPABILITY UNIT Iile-6, IRRIGATED 


This capability unit consist of deep, black loams on 
gentle slopes. These soils are— 
Adel silt loam, terrace. 
Bridger loam, 2 to 4 percent slopes. 
Raynesford and Adel loams, 2 to 4 percent slopes. 

These soils take in water at the moderately high satu- 
rated intake rate of about 2 inches per hour. xcept for 
the Bridger soil, they can hold about 2 inches of available 
moisture per foot in the top 8 feet of soil. The Bridger 
soil can hold 2 inches in the top 2 feet but only 1 or 114 
inches in the third foot. The natural fertility of all these 
soils is high. ‘The growing season is short, slightly more 
than 95 days. 

Suitable crops are winter wheat, barley, oats, alfalfa, 
and a grass-legume mixture for hay or pasture, 

A border system can be used to irrigate a grass-legume 
mixture grown for hay or pasture. “Irrigation through 
contour clitches is most suitable for small grain. Care and 
planning are necessary to avoid erosion and to insure good 
distribution of irrigation water. 


CAPABILITY UNIT HWIe-7, IRRIGATED 


This capability unit consists of deep, dark-colored, 
loamy soils on gentle slopes. These soils are— 


Danvers clay loam, 2 to 4 percent slopes, 
Fergus clay loam, 2 to 4 percent slopes. 
Judith clay loam, 2 to 4 percent slopes. 
Savage silty clay loam, 2 to 4 percent slopes. 
Straw clay loam, 2 to 4 percent slopes. 

Twin Creek loam, 2 to 4: percent slopes. 


These soils take in water at the moderate saturated in- 
take rate of about 144 inches per hour. They can hold 2 
inches of available moisture per foot in the first 3 feet of 
soil, but this storage capacity decreases to about 114 inches 
in the fifth foot. The natural fertility of these soils is 
high. The subsoil of the Danvers and Judith soils is high 
in lime. 

Suitable crops are wheat, barley, oats, alfalfa, grass- 
legume hay or pasture, and corn for fodder or silage. 

If the Danvers and Judith soils are leveled for irriga- 
tion, and the limy subsoil is left at or near the surface, 
large amounts of fertilizer are needed to maintain yields. 
Legumes respond better than other crops if the limy subsoil 
is near the surface. ‘The border system of irrigation can 
be used on grass-legume hay or pasture. Contour ditches 
are more suitable for irrigating small grain, and furrows 
or contour furrows are more suitable for irrigating corn. 
These soils are also suited to sprinkler irrigation. In ap- 
plying irrigation water, special care is needed to avoid 
water erosion. 


CAPABILITY UNIT HlIe-8, IRRIGATED 


Only Savage silty clay, 2 to 4 percent slopes, is in this 
capability unit. It is deep and dark colored. 

This soil takes in water at the moderately slow saturated 
intake rate of about 0.8 inch per hour. It can hold 2.8 
inches of available moisture per foot in the top 3 feet of 
soil, but this storage capacity decreases to 114 to 2 inches 
in the fourth or fifth foot. The natural fertility is high. 

Suitable crops are small ‘grain, alfalfa, grass-legume 
hay or pasture, and corn for fodder or silage. 

A. border system with short runs can be used on the 
gzass-legume hay or pasture, but closely spaced contour 
ditches are needed for irrigating grain. Corn can be irri- 
gated best by furrows or contour furrows. Because this 
soil erodes easily, water should be applied with special 


care. 
CAPABILITY UNIT Ile-9, IRRIGATED 


This capability unit consists of generally deep, dark- 
colored cobbly and gravelly clay loams on nearly level to 
gentle slopes. These soils are— 

Danvers cobbly clay loam, 0 to 4 percent slopes. 

Judith cobbly clay loam, 0 to 4 percent slopes, 

Judith cobbly clay loam, low terrace, 0 to 4 percent slopes. 
Judith gravelly clay loam, 2 to 4 percent slopes. - 

Judith gravelly clay loam, low terrace, 0 to 4 percent slopes. 

These soils take in water at the moderately high satu- 
rated intake rate of 2 inches per hour. Above the gravel 
they can store about 144 inches of moisture per foot of 
soil, but in the gravel this storage capacity decreases to 
about half an inch per foot. The gravel and cobblestones 
at the surface interfere with the mowing and raking of 
hay and are rough on tillage and harvesting implements. 
ie subsoil of the Danvers and Judith soils are high in 
ime. 

Suitable crops are small grain, alfalfa, grass-legume hay 
or pasture, and corn for fodder or silage. 

Because the gravel is near the surface in some places, 
cuts for leveling should be shallow. If the limy subsoil 
of these soils is left at or near the surface, large amounts 
of fertilizer are needed to maintain yields. Legumes re- 
spond better than other crops if the limy subsoil is near the 
surface. A border system of irrigation can be used on 
grass-legume hay or pasture, but contour ditches are most 
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suitable for irrigating small grain. Corn can be irrigated 
best by furrows or contour furrows. These soils are also 
well suited to sprinkler irrigation. More frequent and 
lighter applications of water are needed on these soils than 
on nongravelly soils. The water should be applied with 
special care to avoid erosion. 


CAPABILITY UNIT IVe-6, IRRIGATED 

This capability unit consists of deep, black loams on 
moderate to moderately steep slopes that range from 4 
to 15 percent. These soils are— 

Adel loam, 2 to 8 percent slopes. 

Adel loam, 8 to 18 petcent slopes. 

Bridger loam, 4 to 15 percent slopes. 

Raynesford and Adel loams, 4 to 8 percent slopes. 
Raynesford and Adel loams, 8 to 15 percent slopes. 

These soils take in water at the moderately high satu- 
rated intake rate of about 2 inches per hour. Except for 
the Bridger soil, they hold 2 inches of available moisture 
per foot in the top 3 feet of soil. The Bridger soil holds 
only 1 or 114 inches in the third foot. The natural fertil- 
ity of these soils is high, but the growing season is slightly 
more than 95 days. 

Grass-legume hay or pasture and small grain are suit- 
able crops. 

Suitable for irrigation is a, system of closely spaced con- 
tour ditches in which the water is well controlled. The 
water should be applied with utmost care because erosion 
is a problem on the irrigated slopes. 


CAPABILITY UNIT IVe-7, IRRIGATED 

This capability unit consists of deep, dark-colored, 
loamy soils on moderate to moderately steep slopes that 
range from 4 to 15 percent. These soils are— 

Fergus clay loam, 4 to 8 percent slopes. 
Fergus clay loam, 8 to 15 percent slopes, 
Judith clay loam, 4 to 8 percent slopes. 
Savage silty clay loam, 4 to 8 percent slopes. 
Twin Creek loam, 4 to 8 percent slopes. 

‘These soils take in water at the moderate saturated in- 
take rate of about 114 inches per hour. They can generally 
store about 2 inches of available moisture per foot in the 
top 8 feet of soil, but the Judith soil holds a little less. 
It probably can hold 11% inches in the top 2 feet and half 
an inch in the third foot. The natural fertility of these 
soils is moderately high. 

Suitable crops are grass-legume hay or pasture and 
small grain. 

A. carefully managed system of closely spaced contour 
ditches can be used for irrigation. Sprinkler irrigation 
is also suitable. The water should be applied with utmost 
care because erosion is a problem on irrigated slopes, and 
good distribution of water is needed. 


CAPABILITY UNIT IvVe-8, IRRIGATED 

This capability unit consists of dark-colored, granular, 
clayey soils on moderate slopes. These soils are— 

Promise clay, 2 to 8 percent slopes. 
Savage silty clay, 4 to 8 percent slopes. 

These soils take in water at the saturated intake rate of 
about 0.8 inch per hour. They can hold about 2 inches 
of available moisture per foot in the top 3 feet of soil. 
Their natural fertility is moderately high. 
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Suitable crops are grass-legume hay or pasture and 
small grain. 

These soils can be irrigated by a system of closely 
spaced contour ditches in which the water is well con- 
trolled. Sprinkler irrigation also can be used satisfac- 
torily. The utmost care is needed to minimize erosion 
where these soils are irrigated. 


CAPABILITY UNIT IVe-9, IRRIGATED 


This capability unit consists of deep, dark-colored 
cobbly and gravelly clay loams on moderate to moderately 
steep slopes. These soils are— 

Danvers cobbly clay loam, 4 to 8 percent slopes. 
Danvers cobbly clay loam, 8 to 15 percent slopes. 
Judith gravelly clay loam, 4 to 8 percent slopes. 

These soils take in water at the moderate saturated in- 
take raté of about 14% to 2 inches per hour. They can store 
about 144 inches per foot in the top 2 feet of soil and 
about half an inch per foot in underlying gravelly mate- 
rial. The natural fertility’ of these soils is moderately 
high. The pebbles and cobblestones at the surface of these 
soils interfere somewhat with cultivation, but they also 
help to hold the soil in place. Water erosion, however, is 
a serious problem. 

Grass-legume hay or pasture and small grain are suit- 
able crops. 

Closely spaced contour ditches are suitable for irrigating 
these soils. Where water is available, sprinkler irrigation 
is also well suited. 


Predicted yields of irrigated crops 


Table 3 lists for two levels of management the predicted 
yields of the principal irrigated crops grown in the survey 
area. In columns A are predicted average yields that are 
obtained by using the prevailing management. Columns 
B give the predicted yields that may be obtained under 
improved management. 

Under the prevailing management, hay is generally cut 
for more than 6 years without reestablishment. Irrigation 
water generally is not applied regularly or uniformly. 
Fertilizer is not used. Improved management, in contrast, 
provides for periodic reestablishment of hay stands every 
4 to 6 years, better irrigation, and the use of fertilizer. 


Use and Management of Soils for Range‘ 


In this subsection the rangeland in the survey area is 
briefly described, and then range sites and condition classes 
are defined. Each range site in the survey area is dis- 
cussed, and its annual yield per acre, when in excellent 
condition, is estimated. Finally, general practices of 
range management are discussed. 

In Judith Basin County more than 60 percent of the 
land area outside of the Lewis and Clark National Forest 
is used to produce range forage. This forage largely sup- 
ports livestock, which is the second largest enterprise in 
the county. The rangeland generally is not suitable for 
cultivation, but a few parts of the old ranches that remain 
mostly in native grass can be cultivated. ; 

In the foothills, range forage is the principal crop. 
Most ranches are confined to the southwestern edge of 

®*By Srerte BE. Dare, range conservationist, Soil Conservation 
Service. . 
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Taste 3.—Predicted average acre yields of principal irrigated crops under prevailing and improved management 


[In columns A are yields under prevailing management; in columns 
Absence of yield indicates soil is not suited to crop. 


B are yields that could be obtained under improved management 
Only soils suited to irrigation are listed in this table] 


Smooth brome- Alfalfa hay or 

Oats grass hay alfalfa-smooth 

Map Soil bromegrass hay 

symbol = 
A B A B A B 

Bu. Bu. Tons Tons Tons Tons 
Ak Adel loam, 2 to 8 percent slopes. .-_.--------------------------- 75 90 1.5 3.5 18 3.8 
Al Adel loam, 8 to 18 percent slopes. ____--.--.-------------------- 65 80 1.2 .2.0 12 2,.0 
Am Adelsilt: loam, terraces 2 i220 eu. ei baas Sodeeieudeeses ee hasesas 80 100 2.0 3.5 2.0 4.0 
Bp Bridger loam, 2 to 4 percent slopes.__.--..-.-------.------------ 80 100 15 3. 2 1.5 3.5 
Br Bridger loam, 4 to 15 percent slopes_-..------------------------- 65 80 1.2 2.0 12 2.0 
Da | Danvers clay loam, 0 to 2 percent slopes_----.------------------- 90 110 2.0 3.5 2.0 4.0 
Db Danvers clay loam, 2 to 4 percent slopes__-__.-.----_------------ 80 95 16 3. 2 15 3.5 
Dd , Danvers cobbly clay loam, 0 to 4 percent slopes__-_....------.-.- 75 90 1.5 3.0 15 3.5 
Df Danvers cobbly clay loam, 4 to 8 percent slopes.-.--------1------ 50 60 1.2 2.5 1.2 3.0 
Dg Danvers cobbly clay loam, 8 to 15 percent slopes...-_------------ 60 75 1.0 2.0 | 1.0 2. 8 
Fc Fergus clay loam, 0 to 2 percent slopes___--..------------------- 90 110 2. 0 3.5 2.0 4.0 
Fd Fergus clay loam, 2 to 4 percent slopes._...--.-.---------------- 80 95 16 3. 2 1,5 325 
Ff Fergus clay loam, 4 to 8 percent slopes. .._-...------------------- 65 80 1.2 2.5 12) 3. 0 
Fh Fergus clay loam, 8 to 15 percent slopes_-_---------------------- 60 70 1.2 2.5 1.5 3.0 
Ga Gallatin-clay Joamibc2 2.0.0 cose ee eee eee ete enka d 80 100 2.0 BAO: |aeeeacie aoe se ses 
Gb Gallatin eam ! on pons eke cc tes ere oasses ankaesese te LeaGe 80 100 2.0 B00. [oe Seen Seren 
Jb Judith clay loam, 0 to 2 percent slopes._--..---..-.-------------- 80 100 2.0 3.5 2.0 4. 0 
Je Judith clay loam, 2 to 4 percent slopes__._._..--.--.------------- 60 95 13 3.2 15 3.5 
Jd Judith clay loam, 4 to 8 percent slopes___..___-_..__------------- 50 80 1,2 2.0 1,2 2, 2 
Jf Judith clay loam, low terraee___--.----------------------------- 70 90 1.5 3. 0 1.5 3.0 
Jh Judith cobbly clay loam, 0 to 4 percent slopes..------------------ 65 80 1.2 2.0 1.2 2.0 
Jk Judith cobbly clay loam, low terrace, 0 to 4 percent slopes. _.__-__- 65 80 1.2 2. 0 1.2 2.0 
Jl Judith gravelly clay loam, 0 to 2 percent slopes_.--------------__- 75 90 15 3.0 1.5 3.0 
Jm Judith gravelly clay loam, 2 to 4 percent slopes.:.._.------------- 65 80 1.5 2.5 1.5 2.5 
Jn Judith gravelly clay loam, 4 to 8 percent slopes__---..----.- = 50 70 1.0 2.0 1,2 2. 2 
Jo Judith gravelly clay loam, low terrace, 0 to 4 percent slopes.______- 70 90 1.5 3.0 1.5 3.0 
Po Promise clay, 2 to 8 percent slopes...---.----------------------- 75 90 2. 0 3. 0 1.5 3.5 
Ra Raynesford and Adel loams, 2 to 4 percent slopes.__.--.-..-.-.._- 80 100 We 3.2 14 3. 6 
Rd Raynesford and Adel loams, 4 to 8 percent slopes____---_.--_.--_- 65 80 1,2 2.5 1.5 3.0 
Rf Raynesford and Adel loams, 8 to 15 percent slopes._.-.----...---- 65 80 1.2 2.0 12 2.0 
Sd Savage silty clay, 0 to 2 percent slopes__._._-_-.----------------- 90 110 2.0 3.5 2.0 4.0 
Se Savage silty clay, 2 to 4 percent slopes____.------._.-_---------.- 80 95 2.0 3.2 2.0 3.5 
Sf Savage silty clay, 4 to 8 percent slopes._-.....------------.------- 65 80 2.0 3. 0 1.5 3.0 
Sg Savage silty clay loam, 0 to 2 percent slopes. _-_--_------------_.- 80 100 2.0 3.5 2.0 4.0 
Sh Savage silty clay loam, 2 to 4 percent slopes.__.....------.-.----- 80 95 2.0 3. 2 2.0 3.5 
Sk Savage silty clay loam, 4 to 8 percent slopes_..-_-_-.__.--.-------- 65 80 1.8 2.5 1.8 3. 0 
Sw Straw clay loam, 0 to 2 percent slopes.__.......----------------- 80 100 2.0 3.5 2.0 4.0 
Sx Straw clay loam, 2 to 4 percent slopes.___._..---.-__------------ 75 95 2.0 3. 2 2.0 3.5 
Sy Straw clay loam, gravelly substratum_..-.-...------------------- 70 90 156 3.0 1.5 3.0 
Te Terrad silty clay, 0 to 2 percent slopes___.----------.------------ 80 110 2. 0 3.5 2.0 4.0 
To Twin Creek loam, 2 to 4 percent slopes__.-.---.-------~-_----_-- 75 95 1.8 3.2 18 3.5 
Tp Twin Creek loam, 4. to 8 percent slopes__.----.--.-.------.------ 65 80 1.45 2.5 1.8 3.0 
Tw Twin Creek clay loam, 0 to 2 percent slopes__-------------------- 80 100 2.0 3.5 2.0 4.0 


1 This soil is also listed in the table for principal dryland crops 
irrigated. 


the Stanford Bench or to the foothills of the Little Belt 
and Iighwood Mountains. The range is gently rolling to 
steep and in some areas is dissected by deep drainageways, 
Also used mainly for grazing is the part of the survey 
area drained by Arrow Creek that is locally called the 
breaks. In addition, native pasture occurs along edges of 
terraces on many grain-producing farms. 

On upland ranges in areas that normally have 15 to 19 
inches of precipitation annually, the original, or climax, 
vegetation consisted primarily of mixed tall, mid, and 
short grasses and smaller amounts of perennial forbs and 
other plants used for browse. The proportions of the 
different kinds of vegetation varied according to the char- 
acteristics of the soils in a site, especially the content of 
moisture. 


(table 2) because it is in capability unit TTw-1, irrigated and non- 


After the rangeland in the county was grazed for about 
three-quarters of a century, it deteriorated in varying de- 
grees. Today much of the range produces only about 
half of the forage that it can produce. Fortunately, in 
many areas enough of the high-producing original vege- 
tation remains for the range to be restored, through sound 
management, to nearly its original productivity, 


Range site and condition class 


Most areas of range consist of several kinds of soils, each 
having a different potential for producing native forage. 
Throughout the years, ranchers have evaluated their 
rangeland, often successfully, by the process of trial and 
error. More recently, however, a method has been de- 
vised for classifying grassland into range sites. A range 
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site is a kind of rangeland that differs from other kinds 
of rangeland in its ability to produce different kinds and 
proportions of plants that grew in the original vegetation. 
Ifa rancher knows the kinds of rangeland, or the range 
sites, on his ranch, and also knows something about the 
soils that make up these range sites, he can estimate the 
productive potential of his ranch. For example, a ranch 
made up mostly of the Subirrigated and Silty range sites 
can produce more and better forage than one made up 
mostly of the Thin Breaks and Very Shallow range sites. 

Over a period of years, a range site generally produces 
the greatest amount of forage when the composition of 
its vegetation is nearly that of the original vegetation. 
The range plants in the vegetation can be classified accord- 
ing to the way they respond to grazing. A plant is called 
a decreaser if it decreases greatly when the range is 
grazed closely. It is called an increaser if it increases 
abundantly under close grazing. <A plant that invades 
areas where it did not formerly grow is called an envader. 
The best rangeland has a large percentage of decreasers, 
some increasers, and few or no invaders. How a range 
has been managed in the past is reflected by its present 
vegetation. 

The present condition of a range can be estimated by 
comparing the present vegetation on a site with the vegeta- 
tion that originally grew there. Range condition is com- 
monly expressed in four condition classes that are deter- 
mined by the percentage of original, or climax, vegetation 
in the present vegetation. These four classes and the per- 
centage of climax vegetation that determines them are as 


follows: 


Percentage of 
climax vegetation 


100 
75 
50 
25 
The experience of ranchers and the results of research 
have shown that a range can be kept in good or excellent 
condition if not more than half of the weight of the forage 
produced in a year is grazed. If a range is grazed only 
moderately, the damage to the better kinds of forage plants 
is minimized and the condition of the range improves. 
The ungrazed forage is not wasted, for it does these 
things— 
1. Enables plants to store food that is used for quick 
and vigorous growth in spring and following 
droughts. 
Allows the better plants to maintain or improve 
their vigor. 
Serves as a mulch that encourages rapid intake of 
moisture and an increase in the moisture stored. 
Protects the soil from wind and water erosion. 
Stops snow where it falls so that it melts and soaks 
into the soil for later use by plants. 


Condition class 


oe go pO 


Descriptions of the range sites 


In the Judith Basin Area, the grassland occurs in two 
zones of precipitation—15 to 19 inches, and 20 to 24 inches. 
Although the Subirrigated, Shallow, Very Shallow, and 
other range sites lie in both zones, a distinction between 
the zones 1s not made because other factors minimize the 
effect of the difference in precipitation. Differences in 
precipitation, however, are important on the Silty, Clayey, 
and Thin Breaks range sites, and the sites in the two pre- 
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cipitation zones are designated by including “15 to 19 
inches precipitation” or “20 to 24 inches precipitation” as 
a part of the site name. 

In the discussion of each range site that follows are (1) 
a brief description of the lay of the land, (2) a list.of the 
included soils, (3) some characteristics of the soils, (4) the 
dominant plants on the site when it is in excellent condi- 
tion, and (5) the common invaders. 


WETLAND RANGE SITE 


Gallatin soils, wet, are the only soils in this range site. 
They occupy narrow areas on the low flood plains along 
some of the major streams. Drainage is poor, and the 
water table fluctuates between the surface and a depth of 
2 feet. 

The original, or climax, vegetation consisted of many 
kinds of decreasers and some increasers. The cecreasers 
are prairie cordgrass, American mannagrass, northern 
reedgrass, tufted hairgrass, sedges, and other plants. 
Broad-leaved forbs and willows are some of the increasers. 
When this range site deteriorates, timothy, Kentucky blue- 
grass, western wheatgrass, foxtail barley, and other in- 
vaders replace the original plants, Because this range 
site seldom lacks moisture, the forage stays green through- 
out the growing season. This range site is often grazed 
so severely that its condition deteriorates. 


SUBIRRIGATED RANGE SITE 


This range site is on bottom lands along some of the 
major streams, in broad areas on low terraces, in upland 
swales, and in tiny ponded areas. It is nearly level and 
gently slopmg. The soils in this site are kept. continually 
moist by a water table that is 2 to 6 feet below the surface. 
This site is used mostly for both hay and grazing. <A typ1- 
cal area is 5 miles north of Stanford. The soils are— 

Bowdoin silty clay, low clay variant. 
Colvin-Lamoure clay loams. 
Dimmiek clay. 

Fargo-Hegne silty clays. 

Gallatin clay loam. 

Gallatin loam. 

Gallatin loam, clay substratum. 
Gallatin and Raynesford loams. 
Slocum loam. 

Wet land. 

The original plant cover on this range site consisted of 
various combinations of decreasers and increasers. North- 
ern reedgrass, tufted hairgrass, basin wildrye, and sedges 
were decreasers. Increasers originally present included 
inland saltgrass, western wheatgrass, mat muhly, and 
shrubby cinquefoil. The condition of the range worsened 
after many years of grazing in which the livestock selected 
their favorite grasses. The invaders that have replaced 
much of the original cover are redtop, timothy, foxtail 
barley, and Canada thistle. 


SALINE SUBIRRIGATED RANGE SITE 


This range site occupies areas along meandering streams, 
a few nearly level areas on low terraces, and swales and 
seepy slopes on the uplands. The soils are— 
Arvada-Beckton complex, saline, 
Loamy alluvial land. 
Saline land. 
These soils are poorly drained and contain enough salts 
to damage some plants, Salt-tolerant plants grow on much 
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of the site. In places, particularly on the seepy uplands, 
the salts form a white crust at the surface. In other places 
the salis are not visible at the surface. 

In the original plant cover of this range site there was 
a combination of decreasers and increasers. The decreasers 
included alkali sacaton, western wheatgrass, alkali blue- 
grass, Nuttall alkaligrass, and alkali cordgrass. Inland 
saligrass and mat muhly were among the original increas- 
ers. When this range site deteriorates, the original plants 
are replaced entirely or partly by foxtail barley, American 
sloughgrass, saltbushes, and other invaders. 

This range site is frequently abused through overgraz- 
ing because it seldom lacks moisture and the plants stay 
green throughout the growing season. Sometimes the de- 
terioration 1s severe. Effective management should pro- 
vide fencing and practices that encourage the growth of 
decreasers and increasers. 


SILTY RANGE SITE, 15 TO 19 INCHES PRECIPITATION 


This range site occupies parts of rolling uplands, the 
nearly level to sloping terraces and high benches, and 
smaller areas on fans. Elevations range from 3,800 feet 
above sea level on the most northeasterly benches to about 
4,600 feet in the lower foothills. In some of the more 
sharply rolling areas, this site is closely intermingled with 
the BRallow range site, which is on the knolls, ridges, 
and crests. Favorable topography makes the site access- 
ible to livestock, but most of it is cultivated. The soils 
are— : 


Absarokee clay loam, 2 to 8 percent slopes. 

Absarokee clay loam, 8 to 15 percent slopes. 

Absarokee-Cheadle channery loams, 2 to 8 percent sl opes. 

Absarokee-Cheadle channery loams, 8 to 15 percent slopes, 
eroded. 

Absarokee-Cheadle stony loams (Absarokee part). 

Absarokee-Maginnis channery clay loams, 2 to 8 percent slopes. 

Bainville loam. 

Beckton loam, 

Blaine-Spring Creek loams, 2 to 8 percent slopes. 

Blaine-Spring Creek stony loams (Blaine part), 

Cheadle channery loam, 2 to 8 percent slopes. 

Cheadle channery loam, 8 to 15 percent slopes. 

Cheadle loam, 2 to 8 percent slopes. 

Cheadle loam, 8 to 15 percent slopes. 

Danvers clay loam, 0 to 2 percent slopes. 

Danvers clay loam, 2 to 4 percent slopes, 

Danvers clay loam, 4 to 8 percent slopes. 

Danvers cobbly clay loam, 0 to 4 percent slopes. 

Danvers cobbly clay loam, 4 to 8 percent slopes. 

Danvers cobbly clay loam, 8 to 15 percent slopes. 

Danvers gravelly clay loam, 0 to 4 percent slopes. 

Danvers stony clay loam, 2 to 4 percent slopes. 

Danvers-Judith clay loams, 0 to 2 percent slopes. 

Danvers-Judith clay loams, 2 to 4 percent slopes. 

Danvers-Judith clay loams, shale substratum, 0 to 4 percent 
slopes. 

Danvers-Judith gravelly clay loams, 0 to 2 percent slopes. 

Darret clay loam, 8 to 15 percent slopes. 

Darrett stony clay loam. 

Darret-Cheadle complex, 2 to 8 percent slopes. 

Darret-Chendle complex, 8 to 85 percent slopes. 

Judith-Ashuelot gravelly loams, 0 to 4 percent slopes (Judith 
part). 

Judith clay loam, 0 to 2 percent slopes. 

Judith clay loam, 2 to 4 percent slopes. 

Judith clay loam, 4 to 8 percent slopes. 

Judith clay loam, low terrace. 

Judith cobbly clay loam, 0 to 4 percent slopes. 

Judith cobbly clay loam, low terrace, 0 to 4 percent: slopes. 

Judith gravelly clay loam, 0 to 2 percent slopes. 

Judith gravelly clay loam; 2 to 4 percent slopes. 

Judith gravelly clay loam, 4 to 8 percent slopes. 

Judith gravelly clay loam, low terrace, 0 to 4 percent slopes. 


Judith-Danvers gravelly clay loams, 0 to 4 percent slopes. 
Judith and Savage soils. 

Judith-Utica gravelly loams, 4 to 8 percent slopes, 
Judith-Utica gravelly loams, 8 to 15 percent slopes. 
Maginnis-Absarokee channery clay loams (Absarokee part). 
Spring Creek-Blaine stony loams (Blaine part). 

Straw clay loam, 0 to 2 percent slopes. 

Straw clay loam, 2 to 4 percent slopes. 

Straw clay loam, gravelly substratum. 

Twin Creek lonm, 2 to 4 percent slopes. 

Twin Creek loam, 4 to 8 percent slopes. 

Twin Creek loam, 8 to 15 percent slopes, 

Twin Creek clay loam, 0 to 2 percent slopes. 

Utica gravelly loam, 2 to 8 percent slopes. 

Utica-Judith gravelly loams, sandy substratum. 
Utica-Judith stony loams. 


These soils are mainly loams and light clay loams that 
are more than 20 inches deep. Some of them are gravelly. 
They take in water readily, have good moisture-storage 
capacity, and have a good supply of plant nutrients. 

Decreasers in the original plant community in this range 
site included rough fescue, bluebunch wheatgrass, moun- 
tain brome, big bluegrass, and Richardson needlegrass. 
Originally the decreasers made up from 50 to 75 percent 
of the vegetation on this site, and increasers made up 
practically all of the rest. Included among the increasers 
were Idaho fescue, western wheatgrass, needle-and-thread, 
plains reedgrass, and lupine. In ranges having a history 
of close use, plants that have invaded are cheatgrass brome, 
Japanese brome, curlycup gumweed, and fringed sagewort. 
These invaders grow separately or in combination. 


CLAYEY RANGE SITE, 15 TO 19 INCHES PRECIPITATION 


This range site occupies rolling uplands and nearly 
level to gently sloping terraces and high benches. Eleva- 
tions range from 3,700 feet above sea level on some of the 
lower terraces to 4,500 feet in the lower foothills. Much 
of this site is cultivated. The soils are— 


Absarokee silty clay, 2 to 8 percent slopes. 
Arvada-Beckton cobbly clay loams (Beckton part). 
Beckton-Arvada clay loams (Beckton part). 
Beckton-Danvers clay loams. 

Beckton-Savage complex. 

Chama clay loam, 4 to 8 percent slopes. 
Chama-Midway clay loams, 4 to 8 percent slopes. 
Chama-Midway clay loams, 8 to 15 percent slopes. 
Fergus clay loam, 0 to 2 percent slopes. 

Fergus clay loam, 2 to 4 percent slopes. 

Fergus clay loam, 4 to 8 percent slopes, 

Fergus clay loam, 8 to 15 percent slopes, 

Fergus silty clay loam, shale substratum, 2 to 8 percent slopes. 
Pierre clay, 2 to 8 percent slopes. 

Pierre clay, 8 to 35 percent slopes. 

Promise clay, 0 to 2 percent slopes. 

Promise clay, 2 to 8 percent slopes. 

Promise clay, 8 to 15 percent slopes. 

Promise cobbly clay. ‘ 

Savage silty clay, 0 to 2 percent slopes. 

Savage silty clay, 2 to 4 percent slopes. 

Savage silty clay, 4 to 8 percent slopes. 

Savage silty clay loam, 0 to 2 percent slopes, 
Savage silty clay loam, 2 to 4 percent slopes. 
Savage silty clay loam, 4 to 8 percent slopes. 
Terrad clay, 2 to 8 percent slopes. 

‘Yerrad clay, 8 to 35 percent slopes. 

Terrad silty clay, 0 to 2 percent slopes. 

Winifred clay loam, 0 to 4 percent slopes. 
Winifred clay loam, 4 to 8 percent slopes. 
Winifred clay loam, 8 to 15 percent slopes. 
Winifred cobbly clay loam, 2 to 8 percent slopes. 
Winifred cobbly clay loam, 8 to 15 percent slopes. 
Winifred-Judith clay loams. 

Winifred-Rhoades clay loams, 
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These soils range from clay loam to clay and are more 
than 20 inches deep. Some of them are cobbly. They 
have a moderate to slow rate of water intake, but their 
moisture-storage capacity and supply of plant nutrients 
are good. Compaction by trampling of livestock is more 
likely on these soils than on coarser textured soils. If 
these soils are compacted, the rate of moisture intake is 
further reduced and more water is lost through runoff. 

The decreasers in the original plant community on this 
range site were rough fescue, bluebunch wheatgrass, green 
needlegrass, and Canada wildrye. These decreasers made 
up 50 to 70 percent of the vegetation, and increasers made 
up the rest. The increasers included western wheatgrass, 
Idaho fescue, ~needle-and-thread, prairie junegrass, and 
plains reedgrass. If this range site is grazed too closely, 
is used too early in the grazing season, or both, some of 
the original decreasers and increasers do not survive. In- 
vaders are quick to take advantage of the plant nutrients 
and available moisture that are left in the soils when the 
decreasers and increasers deteriorate. Among the com- 
mon invaders are Kentucky bluegrass, Canada bluegrass, 
smooth brome, timothy, cheatgrass, and similar annuals, 
as well as broad-leaved annual forbs and noxious perennial 
weeds. 

It is often advisable to fence large areas of this site 
because these areas require similar management that 
differs from the management of adjacent sites. 


THIN SILTY RANGE SITE 
This range site occupies the steep edges of benches on 

which occur the Silty and Clayey range sites having 15 
to 19 inches precipitation. In many places the Thin Silty 
range site extends from the bench edges down to the Clayey 
range site on a bench below. Livestock prefer to graze the 
sites that have the more gentle slopes. The soils are— 

Darret-Utica complex. 

Utica gravelly loam, 8 to 35 percent slopes. 

_ These soils have a thin, dark surface layer that grades 
to deep, very gravelly fine material. Although they take 
in water readily, much of it runs off because slopes are 
steep. The moisture-storage capacity is low. 

Some or all of the decreasers in the original plant com- 
munity were green needlegrass, bearded wheatgrass, 
bluebunch wheatgrass, and rough fescue. Among the in- 
creasers were western wheatgrass, Idaho fescue, needle- 
and-thread, prairie junegrass, plains reedgrass, and blue 
grama. When the range deteriorated because of over- 
grazing, invaders replaced many decreasers and increasers. 
These invaders include cheatgrass brome, red three-awn, 
needle-leaf sedge, curlycup gumweed, and broom snake- 
weed. In some places there are various noxious weeds, 
including leafy spurge and Russian knapweed. 


THIN CLAYEY RANGE SITE 


This range site occupies small areas of hilly uplands 
and steep edges or benches. Slopes are more than 15 per- 
cent. The site adjoins large areas of the Silty and Clayey 
range sites that have 15 to 19 inches precipitation and the 
more gentle slopes that livestock prefer to graze. The 
soils are— 

Maginnis cobbly clay loam. 


Midway clay loam. 
Winifred-Utica clay loams. 
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These soils have a thin surface layer of clay loam or 
cobbly clay loam that grades to weathered clay loam shale 
or fine material containing many pebbles. In many places 
on the bench edges, there are small areas of soils shallow 
over hard shale. The soils in this range site are moder- 
ately slow in permeability. Runoff is rapid, and much of 
the snow that falls blows off. Consequently, the soils are 
droughty. 

Decreasers in the original plant community were rough 
fescue, Canada wildrye, basin wildrye, green needlegrass, 
and bluebunch wheatgrass. Increasers that have been on 
the range site in various amounts include western wheat: 
grass, Idaho fescue, timber danthonia, prairie junegrass, 

lains reedgrass, and plains muhly. In areas that have 

een grazed closely and have deteriorated are many in- 
vaders, including cheatgrass brome, Kentucky bluegrass, 
needleleaf sedge, broom snakeweed, curlycup gumweed, 
Canada thistle, leafy spruge, and Russian knapweed. 


SHALLOW CLAY RANGE SITE 

Lismas-Pierre clays are the only soils in this range site. 
The site occurs in small areas on sharply rolling uplands. 
It is grazed with areas of the adjoining Shale range site 
and the Silty and Clayey range sites having 15 to 19 inches 
precipitation. Because slopes are steep, livestock graze 
this range site only after the Silty and Clayey sites have 
been grazed closely. 

The soils on this range site consist of clay that overlies 
shale at a depth of 6 to 18 inches. Small areas of shale are 
commonly exposed. Because the rate of water intake is 
slow and slopes are steep, considerable moisture is lost in 
runoff. The organic-matter content is fairly low. Roots 
cannot penetrate these soils deeply. 

The decreasers originally on this range site included 
bluebunch wheatgrass, rough fescue, green needlegrass, 
Canada wildrye, and mountain brome. Increasers in- 
cluded western wheatgrass, Idaho fescue, needle-and- 
thread, prairie junegrass, and plains reedgrass. Where 
the range is depleted because of overgrazing, cheatgrass 
brome, curlyeup gumweed, broom snakeweed, and other 
plants probably have invaded. 


SHALLOW TO GRAVEL RANGE SITE 


Only Cobbly alluvial land is in this range site. It oc- 
cupies narrow areas of the flood plains fairly close to the 
mountains. In most places these areas are along the larger 
streams. ‘This site is likely to be flooded occasionally. 

The soils on this site consist of very cobbly material that 
is of variable texture and is 10 to 20 inches thick. They 
are underlain by loose, clean coarse sand and gravel. 
These soils take in water rapidly but are droughty because 
little of it is stored. The original decreasers included 
bluebunch wheatgrass, western wheatgrass, and spike fes- 
eue. Increasers included needle-and-thread, timber dan- 
thonia, prairie junegrass, and plains reedgrass. The in- 
vaders in the areas in poor condition include cheatgrass 
brome, needleleaf sedge, fringed sagewort, Canada thistle, 
and noxious weeds. 

The range site is not extensive and is usually managed 
the same way as adjoining range sites. 


SHALLOW RANGE SITE 


This range site occupies ridges, knolls, and crests of 
uplands and, to a lesser extent, gentle slopes of high 
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benches. Commonly this site is adjacent to the Silty range 
site, 15 to 19 inches precipitation, which occupies the lower 
slopes of the rolling or sharply rolling uplands. The 
Shallow range site generally is not grazed so closely as the 
Silty range site. ‘The soils are— 
Absarokec-Cheadle stony loams (Cheadle part). 
Alder-Maginnis complex, 8 to 85 percent slopes (Maginnis 
part). 
Ashuelot gravelly loam. 
Blaine-Spring Creek stony loams (Spring Creek part). 
Cheadle stony loam. 
Duncom stony loam, 
Hughesville-Duncom complex (Duneom part). 
Judith-Ashuelot gravelly loams, 0 to 4 percent slopes (Ashuelot 
part). 
Maginnis-Absarokee channery clay loams (Maginnis part). 
Maginnis-Alder channery clay loams (Maginnis part). 
Sapphire-Cheadle complex (Cheadle part). 
Skaggs-Cheadle complex (Cheadle part). 
Skaggs-Duncom stony clay loams (Duncom part). 
Skaggs-Duncom-Hughesville complex (Duncom part). 
Spring Creek-Blaine stony loams (Spring Creek part). 
Teton-Cheadle stony loams, 15 to 35 percent slopes (Cheadle 
part). 
Woodhurst-Spring Creek stony complex (Spring Creek part). 
These soils are loamy and shallow over hard rock that is 
practically impenetrable. Most of them are stony or 
gravelly and have a limy root zone. The supply of plant 
nutrients is only fair. These soils take in water readil 
but their moisture-storage capacity is low because the soils 
are shallow. Consequently, the soils are droughty. Run- 
off is rapid on the steeper slopes. > 
Decreasers in the original plant community included 
bluebunch wheatgrass, rough fescue, bearded wheatgrass 
mountain brome, and spike fescue. Increasers included 
Idaho fescue, western wheatgrass, needle-and-thread, tim- 
ber danthonia, prairie junegrass, and plains reedgrass. 
Cheatgrass brome, timothy, needleleaf sedge, curlycup 
gumweed, and broom snakeweed are invaders generally 
found on ranges having a history of overuse. 


PANSPOTS RANGE SITE 


This range site occurs on nearly level stream terraces 
and gently sloping fans. It consists of areas in grass 
closely intermingled with barren spots, or slick spots, that 
cover 15 to 40 percent of the range site. The soils are— 

Arvyada-Laurel complex. 
Rhoades-Arvada complex. 

The areas in grass consist of a thin and moderately thick 
surface layer of loam or clay loam that is underlain by a 
slowly permeable subsoil. The slick spots have little or no 
vegetation and consist of salty clay or other hard material 
that is nearly impervious to water and roots, 

' Western wheatgrass and needle-and-thread were de- 


creasers in the original plant community. Increasers in-. 


cluded prairie junegrass, Sandberg bluegrass, plains reed- 
grass, and blue grama. Invaders in areas that have been 
overgrazed for years are cheatgrass brome, Japanese 
brome, Kentucky bluegrass, and red three-awn. 

This site is not extensive and generally is managed the 
same way as adjoining range sites. 


DENSE CLAY RANGE SITE 


This range site occurs on fans and terraces and, to a 
lesser extent, on the uplands, largely in the plains section. 
It is commonly intermingled with the Silty range site, 15 
to 19 inches precipitation, The soils are— 


SOIL SURVEY SERIES 1959, NO. 42 


Arvada-Beckton cobbly clay loams (Arvada part). ° 
Arvada-Terrad clays. 

Beckton-Arvada clay loams (Arvada part). 
Clayey alluvial land. : 

These soils consist of dispersed clay throughout the pro- 
file, or they have a thin clay loam surface layer and a dis- 
persed clay subsoil. Because they tend to seal when moist- 
ened, they take in water very slowly. They are low in 
content of organic matter, and varying amounts of salts 
occur in thei subsoil. Roots cannot penetrate deeply. 

The original plant community contained bluebunch 
wheatgrass and similar decreasers. Increasers on range 
in excellent condition include western wheatgrass, plains 
reedgrass, blue grama, and Sandberg bluegrass. “Cheat- 
grass brome, tumblegrass, curlyeup gumweed, and broom 
snakeweed are usually present on ranges that have been 
abused for a long time. 


THIN BREAKS RANGE SITE, 15 TO 19 INCHES PRECIPITATION 


This range site occupies broken slopes on the edges of 
the upland plains. It is at elevations of less than 5,000 
feet above sea level. Different kinds of rock crop out at 
different levels on the slopes. ‘The more gentle slopes of 
this site are easily accessible to livestock, but the steeper 
slopes are more difficult to graze. . The soils are— 

Cheadle-Big Timber-Rock outcrop complex. 
Midway-Shale outcrop complex. ¢ 

On the steep and moderately steep slopes, the soils be- 
tween the rock ledges are loam and clay loam 10 to 30 
inches deep. Moisture-storage capacity is low to moderate, 
and considerable moisture is Jost in runoff. 

Decreasers in the original vegetation on this range site 
included bluebunch wheatgrass, Idaho fescue, green needle- 
grass, bearded wheatgrass, mountain brome, slender wheat- 
grass, and prairie sandreed. Increasers on range in 
excellent condition include western wheatgrass, needle- 
and-thread, plains reedgrass, prairie junegrass, and blue 
grama. Invaders that sometimes occur today include 
cheatgrass brome, Kentucky bluegrass, and timothy. 

This range site is seldom grazed alone but usually is 
“grazed with adjoining range sites. The grazing is gen- 
erally moderate because of the steep slopes and poor 
accessibility. 

VERY SHALLOW RANGE SITE 

This range site occupies steep and very steep, broken 
slopes on edges of high plateaus and on canyon walls. 
The soils are— 

Cheadle-Rock outerop complex. 
Duncom-Rock outcrop complex. 

The soils are loams and stony loams that dominantly are 
6 to 12 inches deep over hard, impenetrable rock, Deeper 
soils occur in coves and at the bases of slopes. Rock crops 
out. in 80 to 50 percent of the site. The soils have very low 
moisture-storage capacity. 

Decreasers in the original plant community included 
bluebunch wheatgrass, western wheatgrass, Idaho fescue, 
mountain brome, prairie sandreed, and needle-and-thread. 
The most common increasers are blue grama, prairie june- 
grass, and Sandberg bluegrass. If invaders occur today, 
they include cheatgrass brome, Kentucky bluegrass, curly- 
cup gumweed, and broom snakeweed. 

This range site is usually in good or excellent condition 
partly because of its steep topography. Compared to most 
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other range sites, the site ig inaccessible. Livestock closely 
graze most adjoming range sites before making even mod- 
erate use of this site. 


SHALE RANGE SITE 


__ Lismas-Shale outcrop complex makes up this range site. 

The site typically occupies steep, hilly breaks that are dis- 
sected by coulees, or dry creekbeds. The soil material is 
shallow clays and clay shale mixed in about equal amounts. 
Runoff is rapid because the shallow clays have slow to very 
slow water intake and because slopes are steep. Livestock 
are not likely to graze this range site. 

Decreasers in the original plant community included 
prairie sandreed, western wheatgrass, Indian ricegrass, 
green needlegrass, and bluebunch wheatgrass. The most 
common increasers were Sandberg bluegrass, blue grama, 
American vetch, and mountain thermopsis. Yellow sweet- 
clover and cheatgrass brome are among the invaders that 
may occur. 

This range site is not extensive, and generally it is grazed 
with adjoining range sites. 


SILTY RANGE SITE, 20 TO 24 INCHES PRECIPITATION 


This range site occupies rolling uplands and small areas 
on fans in the higher foothills of the survey area. Eleva- 
tions range from 4,600 to 6,000 feet above sea level. Some 
areas of this site are cultivated. The soils are— 


Adel loam, 2 to 8 percent slopes. 

Adel loam, 8 to 18 percent slopes. 

Adel silt loam, terrace. 

Alder clay loain, 2 to 8 percent slopes. 

Alder clay loam, 8 to 15 percent slopes. 

Alder stony clay loam, 8 to 15 percent slopes. 
Alder-Maginnis channery clay loams, 2 to 8 percent slopes, 
Alder-Maginnis complex, 8 to 35 percent slopes (Alder part). 
Blythe loam, 2 to 4 percent slopes. 

Blythe loam, 4 to 8 percent slopes. 

Bridger loam, 2 to 4 percent slopes. 

Bridger loam, 4 to 15 percent slopes. 

Bridger stony loam, 

Judith and Raynesford stony loams, 2 to 8 percent slopes. 
Judith and Raynesford stony loams, 8 to 15 percent slopes. 
Little Horn stony loam. 

Maginnis-Alder channery clay loams (Alder part). 
Raynesford and Adel loams, 2 to 4 percent slopes. 
Raynesford and Adel loams, 4 to 8 percent slopes. 
Raynesford and Adel loams, 8 to 15 percent. slopes. 
Raynesford and Adel stony loams, 4 to 15 percent slopes. 
- Skaggs loam. 

Skaggs clay loam, 4 to 8 percent slopes. 

Skages clay loam, 8 to 15 percent slopes. 

Skaggs stony clay loam. 

Skaggs-Cheadle complex (Skaggs part). 

Skaggs-Duncom stony clay loams (Skaggs part). 
Skaggs-Raynesford loams, 8 to 35 percent slopes. 
Skaggs-Duncom-Hughesville complex (Skaggs part). 
Teton loam, 2 to 8 percent slopes. 

Teton loam, 8 to 15 percent slopes. 

Teton-Adel stony loams. 

Teton-Cheadle channery loams, 4 to 15 percent slopes. 
Teton-Cheadle stony loams, 4 to 15 percent slopes. 
Teton-Cheadle stony loams, 15 to 35 percent slopes (Teton 

part). 

Woodhurst stony loam, 

Woodhurst-Alder stony complex. 

Woodhurst-Loberg complex (Woodburst part). 
Woodhurst-Spring Creek stony complex (Woodhurst part). 
Woodhurst-Teton-Cheadle soils. 


These soils are loams, light clay loams, and silt loams 
that are more than 20 inches deep. Some of them are 
channery and some are stony. They take in water readily 


and have good moisture-storage capacity. The supply of 
plant nutrients is good. 

Decreasers in the original plant community included 
purple reedgrass, mountain brome, rough fescue, subalpine 
needlegrass, bearded wheatgrass, slender wheatgrass, and 
tufted hairgrass. They amounted to 70 to 80 percent of 
the total annual production. Among the increasers were 
Idaho fescue, timber danthonia, needle-and-thread, and 
lupine. Invaders crowd out the original] vegetation when 
the range is overused because moisture is favorable for 
their growth during the grazing season when decreasers 
are grazed closely and continuously and are destroyed. 
The invaders include Kentucky bluegrass, timothy, smooth 
broom, and needleleaf sedge. 

This range site is very productive. It should be fenced 
separately so that it can be managed well and kept in 
excellent condition. If adjoining steep range sites are 
managed to obtain full use of their grasses, this range site 
deteriorates because it is grazed closer and closer, and 
the adjoining steep sites are little used. Water is usually 
plentiful, and when it, is not, springs and seeps are 
generally available. 


CLAYEY RANGE SITE, 20 TO 24 INCHES PRECIPITATION 


This range site occupies rolling and hilly uplands and 
sloping fans in the foothills. Elevations range from 5,000 
to 5,700 feet above sea level. More forage grows in small 
seeps that occur than in the rest of the site. The soils 
are— 

Castle clay, 4 to 15 percent slope. 
Castle clay, 15 to 35 percent slope. 
Castle complex. 

These soils consist of clays that are more than 20 mehes 
thick. They have deep cracks when. dry, but these cracks 
close as the soils are moistened by rain. ‘The rate of water 
intake therefore is slow, and it decreases when the moist 
soils are compacted by the trampling of livestock. Mauch. 
water is lost in runoff, but the capacity to store moisture 
is good. Root penetration is more difficult than in the 
coarser textured soils. : 

Decreasers in the original plant community included 
rough fescue, bluebunch wheatgrass, Richardson needle- 
grass, Columbia needlegrass, mountain brome, bearded 
wheatgrass, and slender wheatgrass. These clecreasers 
made up from 60 to 75 percent of the annual production 
of herbage. Increasers included Idaho fescue, timber 
danthonia, prairie junegrass, neecle-and-thread, lupine, 
Douglas-fir, limber pine, and ponderosa pine. When this 
range site deteriorates from overuse, Kentucky bluegrass, 
timothy, one-spike danthonia, and needleleaf sedge invade 
and make use of the soil moisture and plant nutrients. 

This is one of the more productive upland range sites 
in the 20- to 24-inch precipitation zone. Areas large 
enough to justify fencing should be fenced off from other 
range sites. If this site is surrounded by steeper, less 
productive range sites, uniform grazing of all sites is diffi- 
cult. If the steeper sites are fully usec, this range site is 
overgrazed and deteriorates. 


THIN BREAKS RANGE SITE, 20 TO 24 INCHES PRECIPITATION 
This range site occurs on broken slopes high in the foot- 
hills and in mountainous areas at elevations generally more 
than 500 feet above sea level. Rocks of different kinds 
crop out at different levels on the slopes. The more gentle 
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slopes are easily grazed by livestock, but grazing is more 
difficult on the steeper ones. The soils are— 
Cheadle-Duncom-Rock outcrop complex. 
Duncom-Skaggs-Rock outcrop complex. 

Ouicrops of shale and other rock cover 15 to 30 percent 
of most areas. Between the rock ledges and shale outcrops 
the soils are loam and clay loam that range from 10 to 36 
inches in depth. These soils take in water quite readily, 
but runoff is generally rapid because slopes are steep and 
moderately steep. The moisture-storage capacity varies 
with the depth of soil. 

Decreasers in the original plant community included 
bearded wheatgrass, Richardson needlegrass, bluebunch 
wheatgrass, subalpine needlegrass, purple reedgrass, 
tufted hairgrass, and basin wildrye. Increasers included 
western wheatgrass, Idaho fescue, timber danthonia, 
prairie junegrass, needle-and-thread, lupine, and shrubby 
cinquefoil. When the range was in poor condition, the 
invaders replaced the original vegetation. These invaders 
inelude Kentucky bluegrass, timothy, one-spike danthonia, 
needleleaf sedge, curlycup gumweed, and broom snake- 
weed. 


Estimated annual yield on each range site 


Annual yields of forage are affected mainly by the 
amount and distribution of precipitation during the year. 
They are also affected by the amount of past grazing, 
by trampling, and by the activity of rodents and insects. 
Because these factors vary, yields of forage vary from 
year to year, but a fairly accurate estimate of the annual 
yields can be made. Following are the annual yields, in 
pounds (air dry) per acre, on the range sites in the survey 


area: 
Pounds (air dry) 


Range site: per acre 
Welland) nouns eae eee eben ae eek 5,000 to 7, 000 
Subirrigated -...--_- -. 4,000 to 6, 000 


Saline Subirrigated. -. 3,000 to 5, 000 
Silty, 15 to 19 inches precipitation___-__-_-____ 1,900 to 2, 400 
Clayey, 15 to 19 inches precipitation-_-_---___. 1, 800 to 2, 300 
Thin Silty_---...-.-_-. 1, 900 


Thin Clayey..-- 1, 800 
Shallow Olay-----.---- 1, 700 
Shallow to Gravel. 1, 700 
Shallow ------~------- 1, 600 
Panspots —.-.-- 1, 600 
Dense Clay. 1, 600 
Thin Breaks, 15 to 19 inches precipitation_ 1,100 to 1, 600 
- 700 to 1,100 

webs 400 to 700 


Silty, 20 to 24 inches precipitation._ : 
Clayey, 20 to 24 inches precipitation__.--__.-. 2,400 to 2, 800 
Thin Breaks, 20 to 24 inches precipitation_.___ 1,500 to 2, 000 


Management practices 


If range management is to be sound, the stocking rate 
for grazing animals should be adjusted from season to 
season according to the amount of forage produced. In 
addition to the main range, reserve pasture and other feed 
should be provided during droughts and other periods 
when little forage grows. In this way, it is not necessary 
for the range to be more than moderately grazed at any 
time. The rancher can help balance livestock production 
with forage production, and yet not sell his breeder ani- 
mals, by keeping some of his stocker steers and other live- 
stock ready for sale. 
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Two general practices of management that maintain and 
improve the range, and are economical to use, are proper 
use and deferred grazing. 

Under proper use, grazing is at a rate that permits plants 
to maintain their vigor, that provides needed forage re- 
serves, and that leaves enough residue to control loss of 
soils and water. In addition, this practice may improve 
the composition of range in poor condition. 

Livestock graze selectively, always secking the more 
palatable and nutritious plants. If grazing is too close, 
the more palatable, taller kinds of plants are weakened 
and are later eliminated from the original mixture. The 
less palatable, second-choice plants then increase, but. for- 
age yields are lower, and plants give less protection against 
erosion. If grazing continues, the second-choice plants 
are eliminated, and undesirable weeds and invaders take 
their place. 

Under deferred grazing, the range is rested by keeping 
off livestock for a definite period during the growing sea- 
son, This practice increases the vigor of the forage and 
permits the desirable plants to reproduce naturally. In 
addition, deferred grazing builds up a forage reserve that 
can be used later, 

In carrying out either of the two general practices de- 
scribed, range can ‘be improved by seeding, providing water 
in good locations, fencing, salting, controlling brush, and 
providing supplemental feed. 

Seeding. —Native grasses, either wild or improved, are 
suitable for seeding or reseeding a deteriorated range. 
The seeded range should have climate and soils that 
naturally support the range plants without any manage- 
ment other than controlling grazing. A mixture of 
grasses that are dominant in the range site and are locally 
adapted should be seeded. If native grasses are used, the 
seed planted should be produced no farther away than 150 
miles south or 200 miles north. 

-Water.—Watering places should be established through- 
out the entire range so that grazing animals do not have 
far to go for water. Good distribution of water helps to 
achieve uniform use of the range. In the survey area 
water is generally supplied by ponds, wells, springs, and 
seeps. The type of watering place developed depends on 
the kind of source available. 

Fencing —Fences should be erected so that grazing can 
be controlled. Distribution of grazing is improved by 
erecting cross fences in large areas. Because water is 
available for only a limited time, pastures should be 
separated so that they can be used seasonally. If an area 
of a range site is large enough, it should be fenced as a 
grazing unit because its climax grasses differ from those of 
adjacent range sites, 

Salting —Salting has been called the cheap cowboy be- 
cause the proper placement of salt is a good tool for ob- 
taining uniform grazing. Generally, the salt should be 
placed where the forage is good, but away from water or 
other areas where livestock tend to concentrate. After 
the forage near the salt has been sufficiently grazed, the 
salt should be moved to another place where forage is good, 
for this helps obtain proper use of range. 

Controlling brush.—Applying chemicals, particularly 
on big sagebrush, may be needed in some areas to control 
brush and thereby improve forage and make the handling 
of livestock easier. 
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Supplemental feed—in addition to the forage on the 
range, the grazing animals may need hay or tame pasture, 
harvested roughage, and supplemental concentrates to 
keep them in good condition throughout the year, Dae 
emergencies, the use of roughage reserved for feed an 
the grazing of deferred areas indirectly conserve plant 
cover, soil, and water on the entire range. The reserves 
are in addition to the normal winter requirements. Feed 
shortages can be avoided by reserving the surplus pro- 
duced in years of high yields. 


Use of Soils as Woodland and in Windbreaks ‘ 


This subsection describes the natural woodland in the 
Judith Basin Area, discusses its woodland suitability 
groups of soils, and gives data on yields of lodgepole and 
ponderosa pine. It also discusses windbreaks and describes 
the windbreak suitability groups in the survey area. 


Natural woodland 


Natural woodland makes up about 8.2 percent of the 
Judith Basin Area, or approximately 32,800 acres. -It con- 
sists of about 23,000 acres of privately owned commercial 
forest along the fringes of the foothills, about 9,200 acres 
of national forest in the Highwood Mountains, and a small 
tract of national forest on the northeastern front of the 
Little Belt Mountains. 

‘The principal trees are lodgepole pine and Douglas-fir, 
which occur in about equal amounts. Areas that are 
mainly in ponderosa pine are much less extensive and make 
up about 15 percent of the commercial forest. About 1 

‘percent of the commercial forest is in cottonwood, which 
occurs along some of the major streams. The areas for- 
ested mainly with lodgepole pine, Douglas-fir, ponderosa 
pine, ov cottonwood contain trees of other species, as Engel- 
mann spruce, Alpine fir, whitebark pine, limber pine, 
Rocky Mountain juniper, creeping juniper, and quaking 
aspen. 


‘By L. S. Marruew, woodland conservationist, Soil Conservation 
Service, 
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The woodland stands in the survey area are relatively 
young. They have been a source of fenceposts, poles, and 
building logs that are used locally. Recently the use of 
small logs has increased, especially lodgepole pine for saw 
timber, pulpwood, and transmission poles. 

In addition to yielding wood products, the soils of the 
woodland store water, aid in regulating streamflow, and 
take in water that replenishes the underground supply. 
Trees and litter on the steep slopes protect the soils from 
water erosion and are valuable for wildlife and recreation. 
The value of the woodland as range varies with accessibil- 
ity, density of the trees, and abundance of palatable forage 
plants. 


Woodland suitability groups 


To assist in planning the management of woodland, the 
soils in the survey area that are used mostly to produce 
wood products have been placed in three woodland suit- 
ability groups. These groupings are shown in table 4 and 
are described in the text. Each group is made up of soils 
that produce similar kinds and amounts of wood crops and 
that require similar management. 

For each woodland suitability group, table 4 lists the 
site index for lodgepole pine, ponderosa pine, and Douglas- 
fir. It also rates the limitations and hazards that affect 
management of each group in order of their priority, and 
lists the trees that should be favored “in management. 
Some terms used in table 4 require explanation. 

The site indew indicates productivity. It expresses the 
average height of the taller trees in a stand at a specified 
age. In table 4, the site index is the height in feet at 100 
years of age for ponderosa pine and Douglas-fir and at 
80 years for lodgepole pine. 

Seedling mortatity—LEven when healthy seedlings of a 
suitable tree are correctly planted, or occur naturally in 
adequate numbers, some of them will not survive if charac- 
teristics of the soil are unfavorable. 

Mortality is slight if not more than 25 percent of the 
planted seedlings die, or if trees ordinarily regenerate 
naturally in places where there are enough seeds. It is 
moderate if 25 or 50 percent of the seedlings die or if trees 


Tasin 4.—Woodland suitability groups of soils 


Site index ! 
Soil series 
Group and map Seedling Plant Equipment | Windthrow Erosion Species 
symbols Lodge- | Pond- | Doug- | mortality | competition | limitation hazard hazard priority 
pole erosa las-fir 
pine pine 
i ae Loberg (Lr, 55-65 55-65 (?) Slight_._-| Moderate__.| Moderate__.| Moderate.._| Slight or Lodgepole 
Ls). moder- ine and 
Sapphire (Sb, ate. ona 
; Sc, Ls). fir. 
Pevea Hughesville 40-50 ; 50-60 | 50-60 | Slight..__} Slight......| Moderate...) Moderate..-| Moderate Ponderosa 
(Hu, St). or sé- pine, lodge- 
vere, pole pine, 
and Doug- 
las-fir. 
3_----}| Cowood (Cw, | 3 46-50 (?) (2) Slight_.-.] Slight... Moderate Moderate Moderate Lodgepole 
Cx). or severe. or severe. or severe. pine and 
qaouelas 
Tr. 


Se EF 


' Site index for lodgepole pine is for trees 80 years old; that for 


ponderosa pine and Douglas-fir is for trees 100 years old. 


2 Data not available. 


3 Data estimated from limited observations. 
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do not regenerate naturally in numbers needed for acle- 
quate restocking. In some places replanting to fill open 
spaces will be necessary. Mortality is severe 1f more than 
50 percent of the planted seedlings die, or if trees do not 
ordinarily reseed naturally in places where there are 
enough seeds. If mortality is severe, plant the seedlings 
where the seeds do not grow, prepare special seedbeds, 
and use good methods of planting to insure a full stand 
of trees. 

Plant competition—When a woodland is disturbed by 
fire, cutting, grazing, or some other means, undesirable 
brush, trees, and plants may invade. The mvading growth 
competes with the desirable trees and hinders their estab- 
lishment and growth. 

Competition is stigi¢if undesirable plants are no special 
problem. It is moderate if the invaders delay but do not 
prevent the establishment of a normal, fully stocked stand. 
‘Where plant competition is moderate, seedbed preparation 
is generally not needed and simple methods can be used 
to prevent undesirable plants from invading. Compe- 
tition is severe if trees cannot regenerate naturally. 
Where competition is severe, carefully prepare the site and 
use management that includes controlled burning, spray- 
ing with chemicals, and girdling. : 

Equipment limitation—Drainage, slope, stoniness, soil 
texture, and other soil characteristics may restrict the use 
of ordinary equipment in pruning, thinning, harvesting, 
or other woodland management. Different soils may re- 
quire different kinds of equipment, methods of operation, 

_or seasons when the equipment can be used. 

Limitation is sight if there are no restrictions on the 
type of equipment or the time of year that the equipment 
can beused. It is moderate if slopes are moderately steep, 
if heavy equipment is restricted by wetness in winter and 
early in spring, or if the use of equipment damages the 
tree roots to some extent. Equipment limitation is severe 
if many types of equipment cannot be used, if the time 
equipment cannot be used is more than 3 months a year, 
and if the use of equipment severely damages the roots of 
trees and the structure and stability of the soil. Limita- 
tion is severe on moderately steep and steep soils that are 
stony and have rock outcrops. It is also severe on wet 
bottom lands and low terraces in winter or early in spring. 

Windthrow hazard—Soil characteristics affect the de- 
velopment of tree roots and the firmness with which the 
roots anchor the trees in the soil so that they resist the 
force of the wind. Root development may be prevented 
by a high water table or by an impermeable layer. The 
protection of surrounding trees also affects windthrow 
hazard. Knowing the degree of this hazard is important 
when choosing trees for planting and when planning re- 
lease cuttings or harvest cuttings, 

The windthrow hazard is stight if roots hold the tree 
firmly against a normal wind. Individual trees are likely 
to remain standing if protective trees on all sides are re- 
moved. The hazard is moderate if the roots develop 
enough to hold the tree firmly except when the soil is ex- 
cessively wet and the wind velocity is very high. It is 
severe if rooting is not deep enough to give adequate sta- 
bility. Individual trees are likely to be blown over if they 
are released on all sides. 

#rosion hazard.—Woodland can be protected from ero- 
sion by choosing the kinds of trees, by adjusting the rota-~ 
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tion age and cutting cycles, by using special techniques 
in management, and by carefully constructing and main- 
taining roads, trails, and landings. 

Erosion hazard is rated according to the risk of erosion 
on well-managed woodland that is not protected by special 
ies Tt is slight where a small loss of soil is expected. 

enerally, erosion is slight if slopes range from 0 to 2 
percent and runoff is slow or very slow. The erosion 
hazard is moderate where there would be a moderate loss 
of soil if runoff is not controlled and the plant cover is not 
adequate for protection. It is severe where steep slopes, 
rapid runoff, slow infiltration and permeability, and past 
erosion make the soil susceptible to severe erosion. 


Management by woodland suitability groups 


Only the soils of the Loberg, Sapphire, Hughesville, 
and Cowood series have been placed in woodland suit- 
ability groups, for in the survey area only these soils are 
important as woodland. These soils have a total area of 
about 24,000 acres and amount to about 3 percent of the 
survey area. They have been placed in three woodland 
suitability groups, which are discussed on the following 
pages. 

WOODLAND SUITABILITY GROUP 1 

This group consists of Loberg and Sapphire soils. The 

Sapphire soils developed in material weathered from sand- 


‘stone, and the Loberg soils in material weathered from 


varying mixtures of shale, sandstone, and igneous rock. 
All the soils in this group are moderately deep. ‘They 
take in water readily and have good moisture-holding 
capacity. Intricately intermingled in some places, but 
not shown separately on the soil map, are Woodhurst soils 
with the Loberg soils and Cheadle soils with the Sapphire 
soils. The Woodhurst and Cheadle are grassland soils. 
The soils in this group are— 

Loberg stony loam. 

Loberg-Sapphire complex, 

Sapphire soils. 

Sapphire-Cheadle complex (Sapphire part). 

Lodgepole pine is the predominant tree in this woodland 
group. According to measurements on individual plots, 
the site index for lodgepole pine on the soils of this group 
ranges from 55 to 65. 

If seed is available, trees on this group ordinarily reseed 
naturally. After an area is logged, the spread of seed 
is expected to be good. Germination is best in areas that 
receive full sunlight. Dense stands that tend to stagnate 
at an early age are common, and the stagnation is difficult 
to prevent unless the stands are thinned when the trees are 
young. 

The stands of lodgepole pine are generally dense enough 
to prevent serious competition from other plants. In the 
understory are scattered individual or small groups of 


Douglas-fir, but these do not interfere with the growth 


of the pine. Woody shrubs are common in the understory, 
but they compete only slightly with the lodgepole pine. 

Windthrow may be a hazard in exposed places because 
the wind is high at times. Nevertheless, the soils of this 
group favor deep rooting, which counteracts windthrow. 
Damage from the breaking of branches by wind or snow 
is as common as uprooting. Because damage from snow 
increases when a stand is opened, care should be taken in 
regulating the space between trees. 
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Limitations to the use of equipment is moderate. The 
topography is not rough enough to make the use of equip- 
ment difficult. Slopes are firm except when they are wet. 
The soil texture hinders the use of equipment only in wet 
periods. Although some areas are stony, the stones do not 
interfere with logging. 

The hazard of erosion is generally slight, but it may be 
moderate in areas where the protective cover has been 
removed. Care is needed in locating and maintaining 
roads, trails, and logging landings. . 

Problems of disease and of insects and other pests can- 
not be related to the soils of this group. 

Some areas of these soils ave used ag range, but the 
Loberg and Sapphire soils have not been placed in range 
sites. Most of the forage for livestock is produced in areas 
that are near forested areas. Trees may invade the grass- 
land in some places if the competition from the grass is 
low because of overgrazing. 


WOODLAND SUITABILITY GROUP 2 

Only the Hughesville part of the Hughesville-Duncom 
and Skaggs-Duncom-Hughesville complexes is in this 
woodland suitability group. These Hughesville soils 
oceur in the Little Belt Mountains. They are thin and 
generally stony, but they developed in moderately deep 
foam and clay loam. These soils take in water fairly well 
and have good moisture-holding capacity. Intricately 
intermingled with these soils in some places, but not shown 
separately on the soil map, are Skaggs soils, as well as 
Duncom soils. The Duncom and Skaggs are grassland 
soils. 

According to measurements on individual plots, 
Hughesville soils have a site index of 40 to 50 for lodge- 
pole pine and 50 to 60 for ponderosa pine and Douglas-fir. 
Most of the Douglas-fir stands in the survey area are on 
Hughesville soils. 

Seedling mortality is not a problem on the soils of this 
group. Stands are ordinarily reestablished through 
natural seeding if enough seed is available. Competition 
from other plants is slight. 

Windthrow occurs only occasionally, and then only in 
exposed areas. Stands of ponderosa pine and Douglas-fir 
can be thinned and logged without risking loss from wind. 
The stands of lodgepole pine, however, may be damaged 
by snow and wind if they are opened up too much through 
thinning. 

Limitations to the use of equipment are moderate and 
are causecl by the steep slopes and by wetness in some 
periods. 

The erosion hazard is moderate or severe and is a result, 
of the steep slopes and intense local showers. Care is 
needed in locating and maintaining roads, trails, and 
logging landings. 

Problems of disease and of insects and other pests can- 
not be related to the soils of this group. 

Some areas of these soils are grazed but. the Hughesville 
soils have not been placed in a range site. The growth in 
areas of ponderosa pine includes grasses and other plants 
that have some value for grazing. The value of the forage 
is less in areas of lodgepole pine and Douglas-fir because 
the tree stands are dense. The trees in this range site may 
invade the adjoining grassland when conditions favor the 


seedlings and competition from the grass is low because 
of overgrazing or other causes. 
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Only Cowood stony loam and the Cowood soils in the 
Cowood-Rock outcrop complex are in this capability unit. 
These soils are mainly stony loam and gravelly Joam, but 
small areas of loam and silt loam also occur. The Cowood 
sotls are on very steep slopes and in rugged areas of the 
Highwood Mountains. They developed in gravelly and 
loamy material that weathered from igneous rock. These 
soils are porous and highly permeable. They take in water 
readily but have only fair or low moisture-storage 
capacity. 

The productivity of trees on Cowood soils is low or mod- 
erate. The site index for lodgepole pine ranges from 40 
to 50. Areas of these soils are more valuable as water- 
sheds or for other purposes than they are for their wood 
products. The better stands of lodgepole pine are in more 
or less isolated thickets on north slopes and along drain- 
ageways. 

Seedling mortality is not a problem on Cowood soils. 
Wooded areas can be expected to restock satisfactorily by 
natural reseeding. 

Competition from other plants is slight. Because lodge- 
pole pine can generally reestablish dense stands, other 
plants do not encroach on it. 

Limitations to the use of equipment are moderate or 
severe, chiefly because the topography is rugged and bed- 
rock crops out extensively. Cowood soils can be used 
throughout most seasons, but forestry operations are lim- 
ited when the soils are saturated. 

The hazard of erosion is moderate or severe. The 
Cowoad soils are susceptible to evosion partly because their 
surface layer is sandy and has weak structure. 


Yields of lodgepole pine and ponderosa pine 


Table 5 lists, by age and site index, yield information 
for well-stocked, normally growing, unmanaged stands of 
lodgepole pine. The table is based on British of Columbia 
Forest Service studies (2).° Table 6 is a similar table with 
yield information for ponderosa pine. It is based on the 
U.S. Department of Agriculture Technical Bulletin 630 
(8). From these tables, average yields and other informa- 
tion for a specified age and site index can be determined 
and future yields can be predicted. 

In table 5, for example, a stand of lodgepole pine 80 
years old that is on a soil having a site index of 60 would 
have 8,400 cubic feet of wood per acre in trees 6 inches or 
more in diameter. By using the conversion factors at the 
bottom of the table, it is seen that this volume amounts to 
approximately 37 cords or 20,000 board feet. To predict 
the yield of this stand in 20 years, refer to site index of 
60 and age of 100 years. The total volume is 4,600 cubic 
feet, or an increase of 1,200 cubic feet. The stand, there- 
fore, had an average increase of 60 feet annually. This is 
approximately double the increase in volume, for the same 
period, on a stand of the same age that is on a soil with a 
site index of 40. 


5 Ytalicized numbers in parentheses refer to Literature Cited 
p. 153. 


80 


Taniz 5.— Stand and yield information for a well-stocked, 
unmanaged, natural stand of lodgepole pine 


[Based on studies of the British of Columbia Forest Service (3)] 


Volume per Average Average Trees 6 
Site acre of trees} height of | diameter of | inches or 
index | Age | 6 inches or dominant | trees 6 inches} more in 
more in and codomi-| or more in | diameter 
diameter ! nant trees diameter per acre 
Year Cubic feet Feet Inches Number 
40 20) oo lee tenets np ga see a 
S0 esses seek 1G. |e g2ecdosee le epeedece 
40 76 25 6.0 28 
50 400 30 6.4 114 
60 835 34 6.9 180, 
70 1, 250 37 7A 235 
80 1, 710 40 i) 288 
90 2, 100 42 7.5 330 
100 2, 400 44 7.7 350 
110 2, 700 45 7.8 352 
120 2, 900 46 7.9 366 
50 202 te ees ecsons LBs eoesSsetels eo teeess 
80). oeee. eset D3 see mot eee cian 
40 200 31 6.1 54 
50 630 37 6.6 152 
60 1, 220 42 7.0 220 
70 1, 790 | 47 7.3 280 
80 2, 350 50 7.5 330 
90 2, 840 52 7.8 366 
100 3, 230 54 8.0 380 
110 3, 600 56 8.2 385 
120 3, 850 57 8.3 388 
60 PAU eee ot TBs Soe aM eu Sec 
BO: | ey ee Qh pacman eee Poe ee 
40 410 37 6.1 108 
50 1, 150 45 6.8 200 
60 2, 000 51 7.2 285 
70 2, 700 56 “7.6 337 
80 38, 400 60 7.9 370 
90 4, 060 63 8&2 387 
100 4, 600 65 8.3 394 
110 5, 130 67 8.6 396 
120 5, 600 68 8.7 398 
70 20. |e cee Ae ee cade Se Ta | Mo Pa 
30 148 32 6.0 40 
40 945 43 6.6 160 
50 2, 050 53 7.2 278 
60 3, 150 60 7.7 354. 
70 4, 220 65 8.0 384. 
80 5, 200 70 8.4 394 
90 5, 920 74. 8.7 394 
100 6, 520 77 9.0 390 
110 7, 000 79 | 9.3 382 
120 7, 400 80 9. 5 374 
! Divide by 90 to convert to approximate cords; multiply by 6 to 


convert to approximate board feet. 


Windbreaks 


A. well-placed windbreak with properly spaced trees 
protects farmsteads, fields, livestock, and wildlife from 
wind and snow. It controls snow drifts by reducing the 
velocity of the wind. In addition to the protection it gives, 
a well-tended windbreak is attractive and improves the 
esthetic setting of farm and ranch buildings. 

The trees growing in the Judith Basin Area indicate 
that plantings can be established on nearly every farm and 
ranch. Exceptions are on soils that are shallow, saline or 
alkali, very poorly drained, steep, or very stony. Few 
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Tasre 6.—Stand and yield information for a well-stocked, 
even-aged, unmanaged, natural stand of ‘ponderosa 
pine * 


{Based on U.S. Department of Agriculture Bulletin 630 (8)] 


Volume Volume | Average {| Average | Trees 
per acre per acre height | diameter 6.6 

Site of trees of trees | of domi-| of trees | inches 
index] Age | 6.6 inches [11.6 inches| nant and 6.6 or more 
or more in) or more in} codomi- | inches or | in diam- 
diameter ?{ diameter nant more in | eter per 

(Scribner) trees diameter} acre 

Year Cubic feet Board feet Feet Inches Number 
50 20 ewee eee sess! OO beta al Oe ae 
OO: | eterna eee aos seme 5) ooo enh eat ats 
40 80> pore bc See 22 7.3 21 
50 280° | asec tec 28 7.5 72 
60 6402 |e le 34. 7.8 126 
70 1, 130 300 39 8.2 190 
80 1, 640 900 43 8.5 236 
90 2, 100 2, 000 AT 8.9 252 
100 2, 500 3, 400 50 9.3 256 
110 2, 850 5, 000 53 9. 8 250 
120 3, 150 7, 000 55 10.3 237 
130 3, 400 8, 900 57 10. 8 224 
140 3, 600 10, 700 59 11,2 212 
150 3, 770 12, 400 60 11.6 200 
60 74 0 Sl eee ae eee (ene a 2 itee Sa ccteele at see 
30 50. oe ee ae 20 7.2 11 
40 BLOF iene be eee 28 7.5 66 
50 820 100 35 7.8 154 
60 1, 450 600 42 8.2 218 
70 2, 080 1, 800 47 8.6 260 
80 2, 650 3, 500 52 9.1 280 
90 3, 150 5, 500 57 9.7 274 
100 3, 570 7, 800 60 10.3 259 
110 3, 930 10, 200 63 10.9 240 
120 4, 240 12, 500 66 11.5 222 
130 4, 500 14, 700 69 12.1 205 
140 4, 710 16, 700 71 12.7 188 
150 4, 890 18, 500 73 13.2 175 
70 20. Cae otieet Sees eee dad LG) eee eZ ace ae 
30 210: |i ce es 26 7.5 47 
40 720 100 35 7.9 151 
50 1, 480 700 43 8.3 254 
60 2, 220 2, 200 50 8.8 296 
70 2, 920 4, 300 56 9.4 303 
80 3, 530 7, 000 61 10.0 292 
90 4, 050 10, 000 66 10. 6 272 
100 4, 480 13, 100 70 11.3 246 
110 4, 850 16, 200 74 12.0 224 
120 5, 170 19, 000 77 12,7 202 
130 5, 440 21, 500 80 13. 4 185 
140 5, 670 23, 700 83 14.0 170 
150 5, 870 25, 700 86 14.6 157 


' Data in this table can algo be used for Douglas-fir. 
2 Divide by 90 to convert to approximate cords; multiply by 6 
to convert to approximate board feet. 


farmsteads, however, are built on soils having these ad- 
verse characteristics. 

Experimental work in tree planting was started at the 
Judith Basin Branch Experiment Station near Moccasin 
in 1912. The first windbreak was planted to protect farm- 
steads and other buildings. Tests of the effects of various 
management practices were started in the spring of 1918. 
These tests included experiments to determine adaptability 
of species, spacing distances, pruning methods, the re- 
sponse to cultivation, the effect of mulching and rates of 
growth (4).. 
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Trial plantings at the branch experiment station and 
plantings on farms have shown that Caragena, green ash, 
Russian-olive, and American elm are especially suitable 
for dryland plantings. Boxelder has not been satisfactory. 
Siberian (Chinese) elm grows rapidly and provides early 
fy reenns but im older plantings the crowns sometimes 

ecome ragged because of light to moderate winterkilling. 
Caragana is the most widely planted shrub and is out- 
standing when used for the windward row, for a large per- 
centage of these planted shrubs survive and produce dense 
rows. Tatarian honeysuckle, chokecherry, and American 
plum are planted less extensively than Caragana, but they 
also grow well. 

Cottonwood and willow are fast growing, but in dryland 
plantings they live only 12 to 15 years unless the supply 
of moisture is adequate. These trees are vigorous for many 
years on wet upland swales and slopes ot in areas that have 
a beneficial water table. They are suited to the Fergus, 
Savage, Straw, Gallatin, or other soils that have a good 
natural supply of moisture (fig. 14). j 

Evergreens are best. for year-round protection. They 
are generally more difficult to start than the broad-leaved 
trees, but growth is fairly fast after they are established. 
Ponderosa pine, white spruce, and Colorado blue spruce 
are most commonly planted, but, Rocky Mountain juniper 
should do better than spruce on the Castle, Pierre, Promise, 
Terrad, and other fine-textured soils, or on Utica, Ashuelot, 
and other limy soils. ‘Frial plantings of evergreens at the 
Judith Basin Station indicate an average annual growth 
of 9 inches through a 20-year period. The maximum in- 
crease in height for any one year was 17 inches. The 
spruce trees differed little in final height. 

Trial plantings were made at the Judith Basin Station 
on Danvers and Judith. soils, which are extensive in the 
survey area. Growth on these and similar soils is gen- 
erally uniform, except that trees are somewhat shorter in 
shallow spots. The estimated height of trees and shrubs 
5 and 10 years old are shown in table 7. The height of the 
trees and shrubs varies according to the soil, the slope, 
cultivation, injury, moisture available, competition from 
other plants, and other factors. 


~ TRS ST 


eas” 


drained, but the trees send their roots down to moisture. (Pho- 
tograph courtesy of Calder’s Exclusive Aerial Murals, Lewistown; 
Mont.) 
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Tapin 7.—stimated height of trees and shrubs on Dan- 
wers-Judith clay loams where precipitation is normat 


Tree or shrub Height in | Height in 
5 years -| 10 years 
Tree: Feet Feet 
American elm__..-----__.------.--- 5 10 
Boxelder__.--.--/--------- ------- 7 10 
Colorado (blue)-spruce._...--------- 3 5 
Cottonwood !____.-_--.------------ 12 18 
Green ash...--.-- 5 10 
Ponderosa pine 3 5 
Rocky Mountain juniper__---.__---- 2 4 
Russian-olive........--_.---------- 6 8 
Siberian (Chinese) elm__-...-----..- 8 12 
White (Black Hills) spruce. : 3 5 
WHlOws Vosaee enw .ds mango Rees 16 14: 
Shrub: 
American plum__------------------- 5 « 
Caragana i an'02 0 we te eo te oe 4° 6 
Chokecherry...-.----------- 5. 8 
Silver buffaloberry__---.----- 5 7 
Tatarian honeysuckle 44 6 


1Suitable only for irrigated areas ‘or for areas with a beneficial 
water table. 


Clean cultivation is needed for the successful establish- 
ment of trees in windbreaks. In older, well-established 
plantings, trees in deep soils having an adequate supply 
of moisture apparently retain their vigor when competing 
with grass and other vegetation, but plantings depending 
on normal precipitation alone soon deteriorate if they are 
not cultivated (fig. 15). : 

Mulch is not satisfactory as a substitute for cultivation, 
but it may ‘be needed to control erosion. The mulch har- 
bors rodents that may girdle the trees, and it is a fire 
hazard. 

Pruning reduces the effectiveness of a windbreak. Trees 
with their lower branches,removed make a poor wind bar- 
vier. Pruning is bencficial-only for encouraging the de- 
velopment of single stems, for correcting weak branching, 
and for removing broken branches. 


Figure 15.—Young trees that were planted on Danvers gravelly 
clay loam. Clean tillage is a big factor in successful tree 
planting on soils with a small amount of moisture. 
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If livestock can get to the plantings, they injure them 
and also compact the soils by trampling. Their browsing 
anc breaking of lower branches reduce effectiveness where 
it isneeded most, 

- The four kinds of insects that damage trees are (1) leaf- 
eating insects like blister beetles, caterpillars, and canker- 
worms; (2). sucking insects, including aphids that are 
common on American elm; (8) borers that tunnel into 
trunks and branches; and (4) scale insects. Trees kept 


in vigorous condition are less susceptible to insects and - 


diseases than trees that have been weakened by drought or 
neglect. : ; 

Rabbits are one of the major pests that damage tree 
plantings. They damage the young plants by cutting 
‘stems and branches and by peeling the bark, Pocket, 
gophers eat tree roots, and field mice may girdle or strip 
the bark from trees during winter. ; 

Further information or direct assistance in planning and 
cave of windbreaks is available from the Soil Conserva- 
tion Service and the Extension Service. 


Windbreak suitability groups 


The kind of soil largely determines the most suitable 
trees and shrubs for windbreaks, their growth, and the 
management needed for their upkeep. Most trees and 
shrubs are not tolerant of saline and alkaline soils. They 
are better suited to medium-textured. soils than to fine- 
textured soils. Most of them grow best in. deep, well- 
drained soils that haye good moisture-storage capacity, but 
willow and cottonwood do well on imperfectly drained to 
poorly drained soils. ‘Tree roots need aeration, the roots 
of some trees more than others. 

Many soils in the survey area are not suitable for trees 
and shrubs in windbreaks because the slopes are steep, 
stones are numerous, the soils are very shallow, drainage 
is poor or very poor, or the salt content is high. These 
soils have a total area of about 358,000 acres, and they 
amount to about 40 percent of the survey area, : 

The rest of the soils in the survey area are placed in 
10 windbreak suitability groups on the basis of their 
suitability for trees and shrubs and the management 
needed. In the discussion of each group is a general 
description of the soils in the group, a list of soils that 
make up the group, and general statements about the 
management of these soils. 

Because the soils in some complexes do not have the same 
suitability for trees and shrubs, only parts of complexes 
have been placed in some, windbreak suitability groups. 
Parts of complexes, of course, are not shown on the soil 
map. The user of this report can learn how to distinguish 
the parts of complexes by referring to the complexes in 
the section “Descriptions of the Soils.” 


WINDBREAK SUITABILITY GROUP 1 : 

The soils in this group are the most desirable in the 
county for trees and shrubs in windbreaks. The group 
consists of deep, well-drained, dark-brown to black soils 
that have a loam or light clay loam subsoil and occupy 
stream terraces and fans on slopes of not more than 8 
percent. These soils take in water readily and have good 
moisture-storage capacity. They are deep enough to 
anchor the roots of deep-rooted trees. The soils are— 


Ak Adel loam, 2 to 8 percent slopes. 
Am Adel silt loam, terrace. 


Bp Bridger loam, 2 to 4 percent slopes. 
Ra Raynesford and Adel loams, 2 to 4 percent slopes (Adel 
art). 
.Rd neato and Adel loams, 4 to 8 percent slopes (Adel 
Sw ey ee loam, 0 to 2 percent slopes. 
Sx Straw clay loam, 2 to 4 percent slopes. 
To Twin Creek loam, 2 to 4 percent slopes. 
Tp Twin Creek loam, 4 to 8 percent slopes. 
Tw Twin Creek clay loam, 0 to 2 percent slopes. 
Identifying the single soils in the Raynesford and Adel 
loams may be more difficult than identifying the other 
soils in this group, which are shown separately on the soil 
map. The Raynesford soils occur in convex positions on 
fans, and the Adel soils occur in concave positions and . 
lower parts of some of the same fans. The Raynesford 
soils have a light-colored, strongly calcareous subsoil 
within 16 inches of the surface, but the Adel soils are deep 
to lime, which is in smaller quantities than that in the 
Raynesford soils. ? 
Because the soils in this group are well suited to trees 
and shrubs in windbreaks, only ordinary management, 
without special practices, is needed, 


WINDBREAK SUITABILITY GROUP 2 


This group consists of soils that are steeper than those 
in windbreak group 1. These soils are suited to the same 
kinds of trees, but the steeper slopes increase the hazard 
of erosion. The soils are— 

Al Adel loam, 8 to 18 percent slopes. 

Br Bridger loam, 4 to 15 percent slopes. 

Rf ee and Adel loams, 8 to 15 percent slopes (Adel 
art). 

Tr yin Creek loam, 8 to 15 percent slopes. 

The Raynesford loam generally occurs in convex posi- 
tions on fans, and the Adel loam occurs in concave areas. 
The Raynesford soil can be identified by its light-colored, 
strongly calcareous subsoil. The Adel soil is deeper to 
lime than the Raynesford soil, and the lime occurs in 
smaller quantities. 

The loss of soil and water from the soils of this group 
can be lessened by planting and cultivating trees on the 
contour, 


WINDBREAK SUITABILITY GROUP 3 


This group consists of soils that have a surface layer 
of clay loam, gravelly clay loam, or cobbly clay Joam 
and a subsoil of clay loam or light clay loam. Most of 
these soils are on high benches, stream terraces, and fans. 
Slopes generally are less than 8 percent. Because of the 
clay loam and light clay loam subsoil, the soils in this 
group are slightly less desirable for windbreaks than the 
soilsin groupsland2. They are— 


Bd Beckton-Danvers clay loams (Danvers part). 

Da Danvers clay loam, 0 to 2 percent slopes. 

Db Danvers clay loam, 2 to 4 percent slopes. 

De Danvers clay loam, 4 to 8 percent slopes. 

Dd Danvers cobbly clay loam, 0 to 4 percent slopes. 

Of Danvers cobbly clay loam, 4 to 8 percent slopes. 

Og Danvers cobbly clay loam, 8 to 15 percent slopes. 

Dh Danvers gravelly clay loam, 0 to 4 percent slopes. 

Dm  Danvers-Judith clay loams, 0 to 2 percent slopes 
(Danvers part). 

Dn Danvers-Judith clay loams, 2 to 4 percent slopes 
(Danvers part). 

Do Danvers-Judith clay loams, shale substratum, 0 to 4 
percent slopes (Danvers part). 

Dp Danvers-Judith gravelly clay loams, 0 to 2 percent 
slopes (Danvers part). 
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Fe Fergus clay loam, 0 to'2 percent slopes. 

Fd Fergus clay loam, 2 to 4 percent slopes. 

Ff Fergus clay loam, 4 to § percent slopes. 

Fh Fergus clay loam, 8 to 15 percent slopes. 

Jp Judith-Danvers gravelly clay loams, 0 to 4 percent 
slopes (Danvers part). 

Jt Judith and Savage soils (Savage part). 

Sg Savage silty clay loam, 0 to 2 percent slopes. 

Sh Savage silty clay loam, 2 to 4 percent slopes. 

Sk Savage silty clay loam, 4 to 8 percent slopes. 


Wb Winifred clay loam, 0 to 4 percent slopes. 
We Winifred clay loam, 4 to 8 percent slopes. 
Wd Winifred clay loam, 8 to 15 percent slopes. 


Wf Winifred cobbly clay loam, 2 to 8 percent slopes. 


Wh __ Winifred cobbly clay loam, 8 to 15 percent slopés. 
Wk = Winifred-Judith clay loams. 
Wm _ Winifred-Rhoades clay loams (Winifred part). 


For the complexes and undifferentiated soil groups in 
the foregoing list see the section “Descriptions of the 
Soils.” These descriptions help identify the soils in the 
field and tell how mich of each kind of soil is in the 
mapping unit. 

Most areas of Fergus and Savage soils on the lower ter- 
races contain moisture that deep-rooted trees and shrubs 
can reach, 

WINDBREAK SUITABILITY GROUP 4 


This group consists of deep loams, a clay loam, and Wet. 
land. These soils occur on bottom lands and have a water 
table at a depth generally ranging from 21% to 6 feet. The 
soils are— 

Ga Gallatin clay loam. 
Gb Gallatin loam. 


Su Slocum loam. 
Wa Wet land. 


Most shrubs and trees, particularly willows, grow satis- 
factorily on these soils. In many places Wet Tand is too 
wet for trees and shrubs, but in some places the content 
of moisture is just right for some of the more tolerant 
species. 

WINDBREAK SUITABILITY GROUP 5 


This group consists of soils that have a loam, channery 
loam, channery clay loam, clay loam, or silty ‘clay loam 
surface layer. The subsoil is clay loam or light clay loam 
that is underlain by shale or sandstone at a depth of 20 
to 86 inches. These soils occur on rolling uplands that 
have slopes of not more than 15 percent. They are not 
so deep as the soils in windbreak suitability group 1 and 
do not permit as much storage of water or as deep pene- 
tration of roots. The soils are— 


Aa Absarokee clay loam, 2 to 8 percent slopes. 

Ab Absarokee clay loam, 8 to 15 percent slopes. 

Ad  Absarokee-Cheadle channery loams, 2 to 8 percent slopes 
(Absarokee part). 

Af  Absarokee-Cheadle channery loams, 8 to 15 percent 
slopes, eroded (Absarokee part). : 

Ah  Absarokee-Maginnis channery clay loams, 2 to 8 percent 
slopes (Absarokee part). 

An Alder clay loam, 2 to 8 percent slopes. 

Ao Alder clay loam, § to 15 percent slopes. 

Ar  Alder-Maginnis channery clay loams, 2 to 8 percent slopes 
(Alder part). 

Bg Pe penne Creek loams, 2 to 8 perccnt’slopes (Blaine 
part). 

Cd Chama clay loam, 4 to 8 percent slopes. 

Cf Chama-Midway clay loams, 4 to 8 percent slopes (Chama 


part). 

Cg ah clay loams, 8 to 15 percent:slopes (Chama 
part). 

Dr Darret clay loam, 8 to 15 percent slopes. 

Dt Pere heed complex, 2 to 8 percent slopes (Darret 
part). 


Fs Fergus silty clay loam, shale substratum, 2 to 8 percent 
slopes. 

Td Teton loam, 2 to 8 percent slopes. 

Tf Teton loam, 8 to 15 percent slopes. 

Tk Teton-Cheadle channery loams, 4 to 15 percent slopes 
(Teton part). 

To determine the proportion of each soil in the soil 
complexes, and to locate a description that will help iden- 
tify those soils in the field, refer to the section “Descrip- 
tions of the Soils.” 

Trees and shrubs grow well on the soils of this group 
if planning and care are good. Loss of needed moisture 
can be lessened by contour planting and clean cultivation. 
Additional water may be obtained by diverting runoff 
from higher ground into the windbreaks. 


WINDBREAK SUITABILITY GROUP 6 


This group consists of loams, clay loams, and gravelly 
clay loams, that have a layer of lime accumulation at a 
depth of 10 to 20 inches. These soils occur on high 
benches, terraces, fans, and uplands on. slopes of less than 
15 percent. They have good to fair moisture-storage 
capacity. The-soils are— 


Dm eee udith clay loams, 0 to 2 percent slopes (Judith 
part). 

Dn Danvers-Judith clay loams, 2 to 4 percent slopes (Judith 
part). 


Do Danvers-Judith clay loams, shale substratum, 0 to 4 
percent slopes (Judith part). 

Dp Danvers-Judith gravelly clay loams, 0 to 2 percent slopes 
(Judith part). 

Ja Judith-Ashuclot gravelly loams, 0 to 4 percent slopes 
(Judith part). 

Jb Judith clay loam, 0 to 2 percent slopes. 

Je Judith clay loam, 2 to 4 percent slopes. 

Jd Judith clay loam, 4 to 8 percent slopes. 

Jf Judith clay loam, low terrace. 

Jh Judith cobbly clay loam, 0 to 4 percent slopes. 

Jk Judith cobbly clay loam, low terrace, 0 to 4 percent slopes. 

Jl Judith gravelly clay loam, 0 to 2 percent slopes. 

Jm Judith gravelly clay loam, 2 to 4 percent slopes. 

Jn Judith gravelly clay loam, 4 to 8 percent slopes. 

Jo catia gravelly clay loam, low terrace, 0 to 4 percent 
slopes. ; 

Jp  Judith-Danvers gravelly clay loams, 0 to 4 percent slopes 
(Judith part). 

Jt Judith and Savage soils (Judith part). 


Ju Judith-Utica gravelly loams, 4 to 8 percent slopes 
(Judith part). 
Jv Judith-Utiea gravelly loams, 8 to 15 percent slopes 
(Judith part): 
Ra Raynesford and Adel loams, 2 to 4 percent slopes 
(Raynesford part). 
Rd Raynesford and Adel loams, 4 to 8 percent slopes 
; (Raynesford part). 
Rf Raynesford and Adel loams, 8 to 15 percent slopes 


(Raynesford part). 
Sl Skaggs loam. 
Sm Skaggs clay loam, 4 to 8 percent slopes. 
Sn Skaggs clay loam, 8 to 15 percent slopes. 
Sy Straw clay loam, gravelly substratum. ; 
Ug Utica-Judith gravelly loams, sandy substratum (Judith 
part). 

To determine the proportion of each soil in-the com- 
plexes and undifferentiated groups in the foregoing list, 
and to locate a description that will help identify the soils 
in the field, refer to the section “Descriptions of the Soils.” 

Because of the lime concentration, roots do not extend 
deeply into these soils, and trees and shrubs do not grow so 
tall as those on soils containing less lime and more mois- 
ture. Satisfactory windbreaks, however, can be obtained 
if management.is good. Moisture is conserved by plant- 
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ing on the contour and by clean cultivation. Irrigation 
improves the windbreaks where it is feasible. 


WINDBREAK SUITABILITY GROUP 7 


This group consists of soils that have a loam to clay or 
cobbly clay surface layer and a clay subsoil. The subsoil 
is underlain by shale at a depth of more than 20 inches. 
These soils occur on fans, terraces, and rolling uplands on 
slopes of less than 15 percent. They are slowly permea- 
ble. The soils are— 

Ac Absarokee silty clay, 2 to 8 percent slopes. 
Bf  Beckton-Savage complex (Savage part). 
Bk Blythe loam, 2 to 4 percent slopes. 
Blythe loam, 4 to 8 percent slopes. 
Ca Castle clay, 4 to 15 percent slopes. 
Pc Pierre clay, 2 to 8 percent slopes. 
Promise clay, 0 to 2 percent slopes. 
Po Promise clay, 2 to 8 percent slopes. 
Pp Promise clay, 8 to 15 percent slopes. 
Pr Promise cobbly clay. 
Sd Savage silty clay, 0 to 2 percent slopes. 
Se Savage silty clay, 2 to 4 percent slopes. 
Sf Savage silty clay, 4 to 8 percent slopes. 
Ta  Terrad clay, 2 to 8 percent slopes. 
Tb Terrad clay, 8 to 35 percent slopes. 
Tc Terrad silty clay, 0 to 2 percent slopes. 

To determine the proportion of each soil in the complex 
in this group, and to locate a description that will help 
identify the soils in the field, refer to the description of 
the complex in the section “Descriptions of the Soils.” 

These soils are not so good for trees as are soils that are 
more loamy and more permeable. The kinds of trees 
planted should be selected carefully, and they should be 
planted on the contour where feasible. 


WINDBREAK SUITABILITY GROUP 8 


This windbreak group consists of wet and very wet 
clayey soils. The water table of these soils fluctuates. In 
some of the soils it is only a few inches from the surface 
at times, and in others it is as much as 5 feet deep. All of 
these soils have a calcareous subsoil, and most of them have 
a calcareous surface layer. The soils are— 

Bo Bowdoin silty clay, low clay variant. 
Cv Colvin-Lamoure clay loams. 

Fa Fargo-Hegne silty clays. 

Ge Gallatin loam, clay substratum. 

These soils are suited to only the more water-tolerant 
trees and shrubs, among them purple willow, buffaloberry, 
Russian-olive, white willow, golden willow, cottonwood, 
and Rocky Mountain juniper. 


WINDBREAK SUITABILITY GROUP 9 


This group consists of loams, clay loams, channery 
loams, and gravelly loams that are less than 20 inches deep 
to shale, sandstone, or loose pebbles. These soils occur on 
benches and rolling uplands that have slopes of less than 
15 percent. Runoff is medium to rapid. The soils are— 


Ad  Absarokec-Cheadle channery loams, 2 to 8 percent slopes 
(Cheadle part). 

Af Absarokee-Cheadle channery loams, 8 to 15 percent 
slopes, eroded (Cheadle part). 

Ah Absarokee-Maginnis channery clay loams, 2 to 8 percent 
slopes (Maginnis part). 

Ar Alder-Maginnis channery clay loams, 2 to 8 percent slopes 
(Maginnis part). 

Ax Ashuelot gravelly loam. 

Ba Bainville loam. 

Bg Blaine-Spring Creek loams, 2 to,.8 percent slopes (Spring 
Creek ar, 
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Cf Chama-Midway clay loams, 4 to 8 percent slopes (Mid- 
way part). 

Cg Chama-Midway clay loams, 8 to 15 percent slopes (Mid- 
way part). 

Ck Cheadle channery loam, 2 to 8 percent slopes. 

Cheadle channery loam, 8 to 15 percent slopes. 

Cn Cheadle loam, 2 to 8 percent slopes. 

Co Cheadle loam, 8 to 15 percent slopes. 

Dt Darret-Cheadle complex, 2 to 8 percent slopes (Cheadle 


part). 
Ja  Judith-Ashuclot gravelly loams, 0 to 4 percent slopes 
(Ashuelot part). 
Ju Sudith-Utica gravelly loams, 4 to 8 percent slopes (Utica 


part). 

Tk Teton-Cheadle channery loams, 4 to 15 percent slopes 
(Cheadle part). 

Ua Utica gravelly loam, 2 to 8 percent slopes. 

Ug bere gravelly loams, sandy substratum (Utica 
part). 

To determine the proportion of each soil in the complexes 
shown in the foregoing lst, and to locate a description 
that will help identify the soils in the field, refer to the 
section “Descriptions of the Soils.” 

Because these soils are shallow to bedrock or loose peb- 
bles, roots do not penetrate deeply and trees and shrubs 
do not grow well. 


WINDBREAK SUITABILITY GROUP 10 


This group consists of soils that have a clay pa or are 
moderately alkaline in the upper subsoil and saline in the 
lower. These soils occupy terraces, fans, and, to a lesser 
extent, rolling uplands. Slopes are less than 8 percent. 
The intake of water is slow, and runoff is medium to rapid. 
The soils are— 

At Arvada-Beekton cobbly clay loams. 

Av Arvacda-Laurel complex (Arvada part). 

Bb = Beckton loam. 

Be Beckton-Arvada clay loams. 

Bd  Beckton-Danvers clay loams (Beckton part). 

Bf  Beckton-Savage complex (Beckton part). 

Ro __Rhoades-Arvada complex. 
Winifred-Rhoades clay loams (Rhoades part). 

Refer to the section “Description of the Soils” to de- 
termine the proportion of the soils in each of the four 
complexes in the foregoing list, and to locate a description 
that will help identify the soils in the field. : 

Because of the variable amounts of salts in the subsoil, 
the growth of roots is not good. Only Caragana, Russian- 
olive, Siberian elm, Rocky Mountain juniper, and other 
hardy trees and shrubs grow successfully on the soils of 
this group. 


Wildlife Management ° 


The habitats for wildlife in the Judith Basin Area are 
in forests, on rangeland, on farmland, and along streams. 
The Judith River and Dry Wolf Creek are the main 
streams that attract wildlife. Ackley Lake, an irrigation 
reservoir, provides good fishing and also attracts wildlife. 

The survey area supports several kinds of big game, 
including elk, deer, and antelope. Native grouse of the 
uplands are the sharp-tailed, ruffed, spruce, blue, and sage. 
Gray (Hungarian) partridge and ring-necked pheasants 
have been introduced and are found on farms. 

Many kinds of waterfowl] live along the streams of the 
area. Some farm ponds produce several broods of ducks 
each year. In the areas near streams and other water, 


° By L. M. Moos, biologist, Soil Conservation Service. 
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there are coot, grebe, killdeer, sandpiper, blackbirds, herns, 
and many other water-loving birds. 

The cropland and rangeland provide habitat for mourn- 
ing doves, meadow larks, horned larks, longspurs, lark 
buntings, and many other kinds of insectivorous birds. 
Golden eagles are also found in the survey area. Marsh 
and sparrow hawks are the most common hawks, but sev- 
eral other kinds live in the area or pass through it during 
migration. 

Also common in the survey area are cottontail and other 
rabbits, raccoons, ground squirrels, skunks, badgers, por- 
cupines, and other small mammals. Beavers and muskrats 
live in aquatic places. The upper parts of streams are the 
home of trout and other cold-water fish. 

The number of wildlife in the survey area can be in- 
creased by using special practices to improve habitats, 
Among these practices are the development of odd areas 
and other areas not used for crops so that they provide 
food and cover for wildlife. This development includes 
protection from fire and grazing. Stockwater ponds are 
fenced so that nesting cover and food for waterfowl and 
furbearers are undisturbed. Woody vegetation is planted 
so that winter cover is provided for the wildlife that needs 
ib. 

Wildlife is also increased by ordinary conservation prac- 
tices, including range management, stripcropping, plant- 
ing field and farm windbreaks (fig. 16), and constructing 
farm ponds. 

Properly constructed farm ponds produce a large 
amount of trout (fig. 17) and other fish. Although it is 
not necessary that a pond be fed by a spring, one that is 
produces the best trout. Cold-water trout are better 
adapted to most waters in the survey area than warm- 
water trout. 


Engineering Uses of Soils’ 


This subsection deals with the soils of the survey area 
from an engineering viewpoint. The section describes 
two systems of classifying soils for engineering uses, and 


Tyrep A. Matton, civil engineer, Soil Conservation Service, 
helped prepare this subsection, 


Figure 16.—Besides protecting farmsteads, windbreaks provide 
cover for ring-necked pheasants and other game birds. 
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Figure 17.—Trout, 10 to 23 inches in length, that were caught in 
a 3\4-aere spring-fed pond. 


it gives estimated physical and chemical properties of the 
soils in the area. Also, it lists data obtained by analyzing 
soil samples in the laboratory and gives interpretations 
of soil properties that affect engineering practices and 
structures. 

The engineer uses soil material in construction of roads, 
foundations for buildings, structures for irrigation and 
water storage, and structures of other kinds. He is inter- 
ested in the specific soil properties that determine the suit- 
ability of soils as construction material, or that limit their 
use, in irrigation, drainage, land leveling, disposal of sew- 
age, building sites, and other uses. Some important prop- 
erties are permeability, bearing strength, stability, 
susceptibility to frost heave, compaction characteristics, 
shrink-swell characteristics, water-holding capacity, grain 
size, plasticity, and soil reaction. Laboratory analysis is 
required for exact determinations of these properties. 
Since few soils have been analyzed in the laboratory, the 
best use must be made of the soil information available. 
Engineering properties can be estimated by correlating 
field observations that were made of a soil during the 
survey with the data from laboratory analysis that are 
available for other soils. The estimated properties of the 
soils discussed in this section are based on only a few 
tested samples. 

With the use of the soil map for identification, the en- 
gineering interpretations in this subsection can be useful 
for many ‘purposes. It should be emphasized, however, 
that they may not eliminate the need for sampling and 
testing at the site of specific engineering works where 
loads are heavy and where the evacuations are deeper than 
the depths of the layers here reported. Even in these 
situations, the soil map is useful for planning more de- 
tailed field investigations and for suggesting the kinds of 
problems that may be expected. 

The information in this report can be used to— 


1. Make preliminary estimates of the engineering 
properties of soils in the general planning for 
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agricultural drainage systems, farm ponds, irri- 
gation systems, diversion terraces, and other 
structures, 

2. Make preliminary evaluations of soil and ground 

conditions that will aid in selecting locations for 

highways, airports, pipelines, and cables, and in 
planning detailed investigitions at the selected 
locations. 

Locate probable sources of sand, gravel, or rock 

for construction use. 

Aid in selection of industrial, business, residential, 

and recreational sites. . 

5. Supplement the information obtained from other 
published maps, reports, or aerial photographs 
so that reports that can be used readily by engi- 
neers can be prepared. 

6. Correlate performance of engineering structures 
with soil mapping units, and thus develop infor- 
mation that will be useful in designing and main- 
taining the structures. 

7. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


Some of the terms used by the agricultural soil scientist 
may be unfamiliar to the engineer. Other terms may have 
one meaning to an engineer and another to a soil scientist. 
In this report such terms are used in their agricultural 
sense ancl are so defined in the Glossary. 

Much of the information in this subsection is in four 
tables. Table 8 gives estimates of physical and chemical 
properties of the soil types in the survey area. Table 9 
is a key that lists the soil types in each complex and un- 
differentiated soil group mapped in the survey area so 
that the chemical and physical properties of these com- 
plexes and groups can be obtained from table 8. Table 10 
lists, for selected soils, engineering test data obtained from 
laboratory analyses, and table 11 is an engineering inter- 
pretation of the soils in the survey area. 


ed 


Systems of soil classification 


The three systems of soil classification in table 8— 
USDA, AASHO, and Unified—require some explanation, 
Soil scientists and other agricultural workers classify soils 
according to the system of textural classification used by 
the Department of Agriculture (USDA). The texture 
of the soil material made up of particles smaller than 2 
millimeters is determined by the percentage of sand, silt, 
and clay in the soil material. 

The other two classifications shown in table 8 are used 
by engineers, They are the Unified system (77) and the 
system used by the American Association of State High- 


way Officials (AASHO) (7). 

The Unified system is based on the identification of soils 
according to particle size, plasticity, and liquid limit. 
In this system the soil material is first divided into 3 
groups: (1) coarse-grained soils consisting dominantly 
of gravel and sands; (2) fine-grained soils consisting 
largely of silts and clays; and (8) highly organic soils. 
In this survey we are concerned only with coarse-grained 
and fine-grained soils, for highly organic soils do not occur 
in the survey area. Furthermore, because none of the 
materials are classed as sands, this discussion is hmited to 
gravel and fine-grained materials. GW is a mixture of 
gravel and sand in which the gravel predominates and all 


material is well graded, Little or no fines occur. GP is 
also a mixture of gravel and sand in which gravel pre- 
dominates, but the soil materia] is said to be poorly graded 
because the pieces of gravel and the sand are each of one 
general size. GM is a. mixture of gravel, sand, and silt 
In which gravel makes up more than 50 percent of the 
coarse material, The sand and silt are each of one general 
size, and the mixture of the two is nonplastic. MIL and 
CL consist of fine-grained materials that have a low liquid 
limit; ML is only slightly plastic and CL is moderately 
plastic. OL consists of organic silts and organic silty 
clays of low plasticity. CH is made up of inorganic clays 
that have high plasticity and high liquid limit. These 
clays are sometimes called fat clays. OH consists of or- 
ganic clays of medium to high plasticity. For soils on the 
borderline between two classifications, a dual symbol is 
used, for example, ML-CL. 

The AASHO classification is based on the field perform- 
ance of materials in highways. In this system soil ma- 
terial is classified according to general load-carrying ca- 
pacity and service. The 12 basic groups and subgroups 
in the system are numbered A-1, A~-i-a, and so on through 
A-7. The best soils for road subgrades are classified as 
A~-1, the next best A-2, and the poorest: A-7. 


Engineering properties of soils 

Tables 8 and 9 are provided to give estimated physical’ 
and chemical] properties of all mapping units in the survey 
area. In table 8 these estimates are given for all soil types 
mapped in the survey area, including those mapped only 
in soil teas and undifferentiated soil groups. ‘The 
map symbols of the mapping units included in a soil type 
are shown in parentheses after the name of that type. By 
using table 8 alone, the estimated physical and chemical 
properties can be obtained for any mapping unit that: is 
mapped as a single soil in the survey area. 

But tables 8 and 9 are both needed to obtain estimated 
physical and chemical properties of soil complexes and 
undifferentiated soil groups. In table 9 the proportion 
of the main soils in these mapping units are given and, in 
the last column, the main soil types in these units are 
listed. By referring to these soil types in table 8, you 
obtain their chemical and physical properties and, there- 
fore, the physical and chemical properties of the main soils 
in the complexes and undifferentiated soil groups. 

The engineering data in table 10 (p. 104), and the 
knowledge of the soils that was obtained during the soil 
survey, were used as a basis for describing the soils in table 
8, for estimating their physical properties, and for esti- 
mating the percentage of material passing the Nos. 4, 10, 
and 200 sieves, 

In table 8 the estimated ranges in percentage passing 
sieves Nos. 4, 10, and 200 are average ranges for the soil 
types. Although most soils in a type have percentages 
within a range, regardless of where the soils in the type 
occur, the grain sizes of the soil type vary considerably. 
Therefore, it should not be assumed that all soils of a 
given type have percentages that fall within the range 
shown, nor should it be assumed that the engineering 
classification is invariably as it is shown jin table 8. 

Permeability is the rate at which water moves down- 
ward through the soil. Permeability in table 8 is given for 
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a-soul in place or relatively undisturbed and was estimated 
by comparing the soil with soils of known permeability. 
A range of permeability is given that covers the per- 
meability of the soil type. 

As used in this report, available water-holding capacity 
refers to the inches of water needed to saturate the soil 
when the content of moisture is at about the lowest point 
to which growing plants can reduce it. At this point, the 
amount of water given in table 8 will wet the soil material 
to a depth of 1 inch but will not penetrate deeper. 

Reaction is given as the pH value of the soul. The pH 
expresses the degree of acidity or alkalinity of the soil and, 
therefore, indicates how much a pipeline or a similar 

. Structure placed in the soil will corrode and how much 
protection this structure needs, 

Salinity of the soil is based on the electrical conduc- 
tivity of saturated soil extract and in table 8 is expressed 
in millimhos per centimeter at 25° C. Salinity not only 
affects the suitability of a soil for crop production but also 
affects the stability of a soil when it is used as construction 
material. In addition, salinity affects the degree to which 
construction materials placed in the soil will corrode. 

Dispersion refers to the degree that the particles smaller 
than 0.005 millimeter are separated, or dispersed. In a 
dispersed soil the clay particles have run together, and the 
soil is more or less sealed. A dispersed soil is unstable, and 
its use for any engineering purpose is hazardous. 

Shrink-swell potential indicates how much a soil ex- 
pands and contracts upon wetting and drying. Generally, 
structures are difficult to maintain if they are constructed 
in or with soils that have high shrink-swell potential. 

The soils listed in table 8 were placed in hydrologic 
groups according to the rate that the soils take in water 
after they have been thoroughly wetted and have swelled. 
This grouping is one of the factors used in determining 
the amount of runoff that can be expected from a water- 
shed. The faster the intake, the slower the runoff. The 
soils in the survey area were placed into four groups that 
are defined as follows: 

A. Soils that have a high infiltration rate when thor- 
oughly wet. These soils consist mainly of deep, 
well-drained to excessively drained sand, gravel, 
or both. They transmit water rapidly and, as a 
result, have slow runoff, 

B. Soils that have a moderate infiltration rate when 
thoroughly wet. These soils consist mainly of 
clay. loam to fine sandy loam that is 20 to 60 inches 
thick, They transmit water at a moderate rate. 

C. Soils that have a low infiltration rate when thor- 
oughly wet. These soils consist mainly of (1) 
material that impedes the downward movement 
of water or (2) clay to heavy clay loam that has 
a slow rate of infiltration. These soils transmit 
water slowly. 

D. Soils that have a very slow infiltration rate when 
thoroughly wet. These soils consist mainly of 
(1) clay that has a high shrink-swell potential ; 
(2) soils that have a claypan or a clay Jayer at or 
near the surface; and (8) soils that are shallow 
over nearly impervious material. The soils in 
group D transmit water very slowly and, there- 
fore, have rapid runoff. 
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Soil test data 


To help evaluate the soils for engineering purposes, 
samples taken from seven profiles of important soil types 
in three series were testecl according to standard proce- 
dures. The test data are given in table 10 (see p. 104). 
Because all samples were obtained at a depth of less than 
6 feet, the test data may not be adequate for estimating 
the characteristics of soil materials where deep cuts are 
required in rolling areas. 

Table 10 gives compaction (moisture-density) data for 
the tested soils. If a soil material is compacted at a suc- 
cessively higher moisture content, assuming that the com- 
pactive effect remains constant, the density of the material 
will increase until the optimum moisture content is 
reached. After that, the density decreases with an increase 
in moisture content. The highest dry density obtained in 
the compaction test is called maximum dry density. Mois- 
turve-density data are important to earthwork, because, 
generally, optimum stability is obtained if the soil is com- 
pacted to about the maximum dry density when it is at 
approximately the optimum moisture content. 

The tests of liquid limit and plastic limit measure the 
effect of water on the consistence of the soil material, As 
the moisture content of a clayey soil increases from a very 
dry state, the material changes from a plastic to a liquid 
state. The plastic limit is the moisture content, on a dry 
basis, at which the soil material passes from a semisolid 
to a plastic state. The liquid limit is the moisture content 
at which the material passes to a liquid state. The plastic- 
ity index is the numerical difference between the liquid 
limit and plastic limit. Jt indicates the range of moisture 
content within which a soil material is plastic. 


Interpretations of engineering properties of soils 


Table 11, beginning on p. 106, gives the suitability of 
soils as construction material and lists features that. affect 
the-design, construction, and maintenance of structures 
and the effectiveness of engineering practices. Interpre- 
tations are given for the entire soil series for those series 
made up of soils that are so uniform in features affecting 
engineering that they can be described as a group. Most. 
soil series in the survey area are of this kind. Some soil 
series, however, consist of soil types that, from an engi- 
neering standpoint, vary considerably. These soil types 
are listed separately in table 11 so that more exact inter- 
pretations can be made. The miscellaneous land types 
Loamy alluvial land (Lo), Saline land (Sa), and Wet land 
(Wa) are so variable that interpretations for them are 
not made in table 11. : 

In table 11 ratings are given for the suitability of the 
soils as topsoil, gravel, and road fill. Suitability ratings 
for sand are not given in table 11 because only in Cobbly 
alluvial land does sand occur that makes suitable construc- 
tion material, Cobbly alluvial land is a good source of 
sand, but the screening of pebbles from its material is 
necessary. Soils are rated poor or fair for topsoil if they 
are thin, low in organic-matter content, very gravelly, very 
cobbly, or very stony, or if they have a fine-textured, 
sticky surface layer. Considerable exploring of soils 
rated suitable for gravel may be required before material 
that meets the requirements is found. 

Table 11 shows soil features that affect engineering prac- 
tices and the construction and maintenance of structures. 
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SOIL SURVEY SERIES 1959, NO. 42 


Tanru 8.— Brief descriptions of sotls and their 
a a i 


Classification 
Depth 
Soil type and map symbol Description of soil and site from 
surface 
USDA (texture) 
Tnches 

Absarokee clay loam (Aa and Ab; | 6 to 10 inches of clay loam underlain by 10 to 20 inches of clay Clay loam__.._.-.--__- u 

also in complexes Ah and Mb). loam or clay on thin layers of alternating shale and fractured 8-26 Olay2<.252.:0cneeedteds 
sandstone; on gently sloping to moderately rolling, well- 
drained uplands. Hydrologic group C. 

Absarokee loam (in complexes 4 to 8 inches of loam underlain by 14 to 18 inches of heavy clay | 0-6 Tams) hee) poo 

Ad, Af, and Ag). loam or light clay that grades to 4 to 6 inches of strongly 6-20 | Heavy clay loam_.___.__. 
calcareous clay loam or light clay over soft, coarse-grained 
sandstone; on well-drained, rolling uplands. Hydrologic | 20-25 Heavy clay loam___.-___- 
group C. 

Absarokee silty clay (Ac). 18 to 22 inches of noncalcareous clay or silty clay underlain by | 0-20 | Clay or silty clay_.----__ 
4 to 10 inches of strongly calcareous clay that merges with | 20-26 Clayessie eo uceceseteced 
shale containing few thin strata of sandstone; on rolling 
uplands. Hydrologic group C. 

Adel loam (Ak and Al; also in 24 to 36 inches of organic loam or silt loam over layer that is 0-30 Loam or silt loam_._...-- 
undifferentiated soil groups Ra, loam and 15 percent pebbles; pebbles below 30 to 36 inches; | 30-60 LOamnsop cece ule wate 
Rd, and Rf). bedrock at a depth greater than 60 inches; on smooth or 

concave, gentle to steep fans and foot slopes. Hydrologic 

Adel silt loam (Am). group B. 

Adel stony loam (in undifferenti- 8 to 30 inches of nearly black, highly organic stony loam under- 0-16 | Stony loam_.._2-_.--2.- 
ated soil group Rn and com- lain by light-colored strongly calcareous material; stones | 16-60 }) Stony loam___....-____- 
plex Th). make up 10 to 20 percent of soil mass; on fans and foot 

slopes. Hydrologic group B. 

Alder clay loam (An and Ao; also | 10 to 15 inches of highly organic clay loam or stony clay loam 0-12 | Clay loam or stony clay 

in complexes Ar, As, Mc, and underlain by 10 to 20 inches of clay on thin layers of alter- loam 
p). nating shale and fractured sandstone; on gently sloping to | 12-27 Clave = ek Gol nee to. Mes 

Alder stony clay loam (Ap; also in moderately rolling uplands. Hydrologic group C.  * 
complex Wp). 

Arvada clay loam (in complexes | 1 to 4 inches of clay loam or cobbly clay loam over dispersed 0-12 | Clay loam_._... 2-2 2. 
At, Au, Av, Aw, Be, and Ro). clay that grades to saline clay or clay loam at 10 to 14 | 12-60 Clay or clay loam_______. 

inches; on nearly level to sloping fans and terraces. Hydro- 
logic group D. 

Ashuelot gravelly loam (Ax; also | 4 to 20 inches of gravelly loam underlain by a cemented or 0-10 | Gravelly loam__......__- 

in complex Ja). semicemented very gravelly mass, 4 to 8 inches thick, that | 10-16 Very gravelly loam, ce- 
grades to noncemented very gravelly loam and very gravelly mented. 
sandy loam; gravel beds are 10 to 50 fect thick. Hydrologic | 16-60 Very gravelly sandy loam. 
group B. 

Bainville loam (Ba). 1 to 2 feet of loam underlain by alternating thin layers of soft 0-15 | Loam..---..-.2-----__- 
sandstone, siltstone, and soft shale. Hydrologic group B. 

Beckton loam (Bb; also in com- | 4 to 8 inches of loam or clay loam underlain by more than 32 | 0-6 Loam or light clay loam_. 

plexes At, Au, Bc, Bd, and Bf). inches of clay that is dispersed in its upper part and is saline 6-40 Clayoc tenho oe Puce 

Beak on clay loam (in complex below. Hydrologic group C. 

Big Timber clay loam (in complex | 1 to 134 feet of clay loam underlain by reddish-colored shale | 0-15 | Clay loam.._.-_-..____. 
Ch). interbedded with sandstone and siltstone; hilly relief. Hy- 

drologic group C. 

Blaine loam (in complex Bg). 18 to 80 inches of heavy loam or clay loam that grades to partly 0-24 | Loam_.---..2------ 28 - 
weathered igneous bedrock. Hydrologic group B. 

Blaine stony loam (in complexes 12 to 20 inches of clay loam or light clay underlain by 8 to 40 0-16 Clay loam___--..--.---. 

Bh and Sv). inches of gravelly clay or gravelly clay loam that grades to | 16-24 | Gravelly clay_.________- 
igneous bedrock. Hydrologic group B. 

Blythe loam (Bk and Bm). 10 to 18 inches of loam underlain by 10 to 20 inehes of clay 0-14 | Loam_--..--.---.------ 

that merges with clay loam or light clay (alluvium) on the | 14-30 Clayesccces SA les 


fans and with shale on the rolling uplands. 


Hydrologic 
group D. 


estimated physical and chemical properties 
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OCC 


Classification—Continued 


Percentage passing sieve— 


Unified 


an or CH__- 
CL or CIH___ 


CL or CH__- 


CL or CI__- 
CL or CH... 


GM or SM.- 
GM-------- 


AASHO 


A-4_ 00 2--- 
A-4 or A-6__ 


A-4 or A-6_- 
A-4 or A-6__ 


A-6 or A-7__ 
A-6 or A-7_. 


A-4 or A~6_- 


A-6 or A~7_. 
AAT eeu 


A-6 or A~7__ 


A-4 or A-6_- 


No. 4 
(4.76 
mm.) 


No. 10 
(2.0 
mm.) 


No. 200 
(0. O74 


mim.) 


100 
~ 100 


95-100 
95-100 
85-95 


95-100 
85-95 


95-100 
75-80 


80-90 
75-85 


100 
100 


100 
100 


60-70 

30-40 

20-30 
100 


100 
100 


80-90 


100 


70-80 
60-70 


100 
100 


95-100 
90-95 


85-95 
85-95" 
80-90 


95-100 
85-95 


95-100 
70-75 


75-85 
65-75 


100 
100 


95-100 
95-100 


50-60 
25-35 
15-25 
95-100 


95-100 
95-100 


70-80 


95-100 


60-70 
50-60 


95-100 
95~100 


75-85 
75-85 


75-85 
75-85 


75-85 


85-95 
80-90 


70-80 
65-70 


60-75 
55-65 


75-85 
75-85 


Inches per hour 
0. 


0. 80-2. 50 


. 80 
<0. 20 


0. 20-0. 


0, 80-2. 


0, 20-0. 


0, 80-2, 50 


0, 80-2. 


<0. 20 


Avail- 
able 
water- | Reaction Salinity Dispersion | Shrink-swell 
holding (pH) potential 
capacity 
Inches per 
inch 
0.18 6. 1-6.5 | None____-- Low. ...0+- ‘Low. 
. 18 6. 6-7.3 | None_----- Low. ------ Moderate. 
.17} 6 1-6.5 | None__---- Low. __.--- Low. 
.18 6. 6-7.3 | None. .__-- OW_..---- Moderate 
-| .-to-high... 
,17 7.9-8.6 | None_____- Low. ..---- Moderate 
to high. 
£18 6. 6-7. 3 | None__---- Low. __---- High. 
.18 | 7.9-8.4 ] None____-- Low.-.---+ High. 
20 5. 6~6. 0 | None. _---- Low. __---- Low. 
16 6. 1-7.3 | None._._--| Low_-..--- Low. 
7 5. 6-6. 3 | None_.__-- Low..._-..- Low. 
.45 6. 6-7. 3 | None-.-.-- LOWsscnsee Low. 
. 20 5. 6-6.0 | None---_-- Low--_---- Low. 
.20| 6.6-7.3 | None__._-- Low--.---- High. 
16 9.0 | None.-._-. High _-_--- High. 
.16] 8. 5-9.0 } Moderate High.___.--_] High. 
to severe. 
. 10 7.4-7.8 | None_.-..- Low. ..-+-- Low 
. 05 7.9-8.4 | None.----- Low------- Low 
. 02 7. 9-8. 4 | None..---- Lows seeses Low. 
. 16 7. 9-8. 4 | None_.---- Lows ise2s2 Low 
16 7.4-7.8 | None_----- Moderate. _.| Moderate. 
.18! 7. 9-84] None__----] High_------ High. 
15 7. 4-7.8 | None_-----| Low. ------ Moderate 
to high. 
.16 | 7.9-8.4 | None.-_--- Lows oce-ic% Low to 
moderate. 
.15 | 7.9-8.4 | None__._-- Low. -.---- Moderate. 
15 7.9-8.4 | None_.---- LowW.2ss-e3< Moderate. 
.20) 7.4-7.8 | None..-..- Low.-.---- Low. 
.18 | 7. 9-8.4 | Moderate___| Moderate_..| High. 
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SOIL SURVEY SERIES 1959, NO. 42 


Taste 8.—2rief descriptions of soils and their 


Classification 
Depth _ 
Soil type and map symbol Description of soil and site from 
surface 
USDA (texture) 
Inches 

Bowdoin silty clay, low clay 3 to 5 inches of dark-colored silty clay underlain by 8 to 10} 0-9 Silty clay_.._------.--.- 

variant (Bo). inches of lighter colored clay that grades to highly calcareous 9-60 Silty clay stratified with 
silty clay that, in some places, is stratified with gravelly gravelly clay loam. 
clay loam and gravelly sandy loam; water table at 4 to 5 
feet; on stream terraces. Hydrologic group D. 

Bridger loam (Bp and Br). 6 to 10 inches of organic loam underlain by 10 to 20 inches of ; 0-8 Gans See te Ae oe ed 
clay or clay loam that grades to gravelly and stony loam in 8-15 Clay loam or light clay___ 
which coarse fragments make up 10 to 30 percent of the soil 
mass; on slopes of 2 to 15 percent. Hydrologic group B. 15-60 | Gravelly loam__...-.._-- 

Bridger stony loam (Bs). 5 to 10 inches of organic stony loam underlain by 10 to 20 | 0-7 Stony loam_____....-.-- 
inches of stony clay loam that grades to stony loam extend- 7-15 {| Stony clay loam._._..-__- 
ing to a depth of 5 feet or more; coarse fragments make up | 15-60 | Stony loam_.__.-------. 
10 to 30 percent of the soil mass; on fans and foot slopes 
having slopes of 4 to 35 percent. "Hydrologic group B. 

Castle clay (Ca and Cb; also in 18 to 40 inches of clay containing 5 to 10 percent, by volume, 0-28 Clayescce5enie5te52 4520 

complex Cc). of shale fragments and underlain by beds of clay shale; on 
rolling uplands. Hydrologic group D. 

Chama clay loam (Cd; also in 6 to 10 inches of dark-colored clay loam underlain by 2 to 3 feet 0-30 Clay loam._....-------- 

complexes Cf and Cg) of lighter colored, strongly calcareous clay loam that grades 
to clay loam shale; on rolling uplands. Hydrologic group B. 

Cheadle channery loam (Ck, Cm; | 10 to 20 inches of channery loam underlain by fractured sand- 0-15 Channery loam__..-._--- 
also in complexes Ad, Af, Dt, stone on rolling uplands. Hydrologic group C 
Se, Sp, and Tk). 

Cheadle loam (Cn, Co; also in 14 to 24 inches of loam which make up as much as 10 percent 0-18 Loameco8 cate ee eee t 
complexes Dt, Tk). of the soil mass; small fragments of rock grace to shattered 

sandstone; on rolling uplands. Hydrologie group C 

Cheadle stony loam (Cp; also in 8 to 18 inches of stony or channery loam underlain by frae- | 0-12 Stony or channery loam__ 
complexes Ag, Ch, Cr, Cs, Du tured sandstone; on rolling to sharply rolling uplands. Hy- 
Sc, Sp, Tm, Tn, Wt). drologic group C 

Cobbly alluvial land (Cu). 5 feet or more of cobbly or gravelly sand or gravelly loamy 0-60 Gravelly loamy sand_-__. 
sand; on narrow, recent flood plains. Hydrologic group A. 

Colvin clay loam (in complex Cv). | 2 to 5 feet of poorly drained clay loam underlain by 2 to 4 feet 0-36 Clay loam__---------.-- 
of gravelly to very gravelly loam or very gravelly sandy clay | 36-60 | Very gravelly sandy clay 
loam; shale at a depth of 5 to 10 feet causes poor drainage; loam. 
on narrow and broad terraces. Hydrologic group D. 

Cowood: stony loam (Cw; also in 1 to 214 feet of gravelly to very gravelly silt loam underlain by | 0-20 | Gravelly silt loam_...--- 

complex Cx). weathered crumbly igneous rock that becomes harder with 
increasing depth; on steep mountainous slopes. Hydrologic 
group C. 

Danvers clay loam (Da, Db, and 10 to 14 inches of noncaleareous clay loam underlain by 12 to 0-12 Clay loam..-..-..---... 
Dc; also in complexes Bd, Dm, 48 inches of strongly calcareous clay loam that grades to | 12-30 Clay loam... ------ -f 
Dn, and Do). very gravelly loam or very gravelly loamy coarse sand; | 30-60-+} Very gravelly loam... .._-[ 

eravel beds 10 to 80 feet thick, on nearly level to gently 
sloping high benches. Hydrologic group B. 
Danvers cobbly clay loam (Dd, 10 to 14 inehes of noncalcareous cobbly gravelly or stony clay 0-12 Cobbly clay loam__...-~-§ 
Df, Dp, and Dg). loam underlain by 12 to 30 inches of strongly calcareous | 12-22 Cobbly clay loam___----_. 

Danvers gravelly clay loam (Dh; cobbly clay loam that grades to very cobbly or very gravelly | 22-60-+]} Very gravelly loamy sand_! 
also in complex Jp). loamy coarse sand or very gravelly or cobbly loam; gravel 

Danvers stony clay loam (Dk). and cobble beds 5 to 50 feet thick; on gentle slopes of high 
benches and, to a lesser extent, on slopes of drainageways 
crossing the high benches. Hydrologic group B 

Darret clay loam (Dr; also in 3 to 5 inches of reddish-colored clay loam underlain by 4 to 12 | 0-4 Clay loam___.-..------- 
complexes Dt, Du, and Dv). inches of silty clay or heavy clay loam that grades to 6 to 20 4-15 Silty clay.-..-..-.-.---- 

inches of calcareous clay loam; clay loam merges with shale; | 15-24 Clay loam _-..---------- 
on rolling uplands. Hydrologic group B. } 
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estimated physical and chemical properties—Continued 


Clagsification—Continued | Percentage passing sicve— Avail- 
ie able 
Permea- water- | Reaction Salinity Dispersion | Shrink-swell 
No. 4 | No. 10 | No. 200 bility holding (pH) potential 
Unified AASITO (4.76 (2.0 (0. 074 capacity ; 
mm.) mm.) mm.) 
Inches per 
| Inches per hour inch 
CE. Bocce || AR a oceece 98-100 | 95-100 | 85-95 0. 20-0. 80 0.18 | 7.4-7.8 | None__._-- Low_.--.-- High. 
CH or CL.) A-7_--------] 90-100 | 85-95 80-90 | 0, 20-0. 80 16 7. 9-8. 4 | None to Low------- High. 
slight. 

Obese sks A-4____.---- 85-95 80-90 65-75 1. 50-2. 50 . 20 6. 6-7. 3 | None_-___-- LOWest ese Low. 
Clicctecweas A-6 or A-7_-| 85-95 80-90 65-75 0. 80-2. 50 16 7.4-7.8 | None..-_-- LGWeccass Moderate 
to high. 

GM or SM-_-| A-2_._.----- 60-80 50-70 15-30 2. 50-5. 00 . 10 7. 9-8.4 | None___-_-- Low--_---- Low. 

ORs A-4, or A-6__| 70-80 60-70 | 50-65 | 0. 80-2. 50 18 6. 6-7. 3 | None_--.-- Low_-.----| Low. 
Chisccs23552 iat 70-80 60-70 | 50-65 1. 50-2. 50 .18 7.4-7.8 | None_--_-- Low. .----- Moderate. 

GM or SM-_-} A-2___------ 50-70 40-50 15-30 | 2. 50-5. 00 -10 | 7. 9-84 | None_----- Low. -.---- Low. 

CH. st essen A-7__.-_---- 95-100 | 90-100 | 85-95 <0. 20 .20!) 7.9-8.4 | None_----- Low..----- High. 
Cinetscsste A-6 or A~7_- 100 | 95-100 | 85-95 | 0. 80-2. 50 . 16 7.9-8.4 | None_.-_-- Low------- Moderate. 

GM_.-+--+- A-4_____-.--| 70-80 | 55-65 | 45-55 0. 80-2. 50 .15 | 7.48.4 | None------ Low. -_---- Low. 

ML____--.-| A-4____.---- 85-95 75-85 | 60-70 0. 80-2. 50 .16 | 7.4-8.4 | None___--- Low. _.---- Low. 

GM or SM_-} A-4___..---- 65-75 }) 50-60 | 40-50 0. 80-2. 50 .15 | 74-84 | None._-_--| Low_.----- Low. 

GP-GM or | A-l___----- 50-60 15-25 5-10 5. 0-10, 0 .06 | 7.4-7.8 | None_._--- Low_-_---- Low. 

SP-SM. 

Cl or CH___| A-6 or A-7_- 100 | 90-100 | 85-95 0. 80-2, 50 16 7.9-8.4 | None_.-_-- Low. -.---- Moderate. 

GM or GC__| A-2___-.---- 35-45 25-35 20-30 | 2. 50-5. 00 .10) 7. 9-84} None__-.-- Low. ------ Low. 

GM. 2-2-4. A-2_..0.---- 40-50 | 30-40 25-35 2. 50-5. 00 .10 5. 1-6. 0 | None_----- Low. ------ Low. 
ChsS22.25<5 A-~6 or A-7_-! 95-100 | 85-95 | 80-90 | 0. 80-2. 50 . 16 6. 6-7 None_.-_-- Low. -..---- Moderate. 
Olestocdese [ees 90-95 | 80-90 | 75-85 0. 80~2. 50 17 7,9-8.4 | None_----- Low__----- Moderate. 

GP-GM_-_-.| A-l____----- 20-30 15-25 5-10 5. 0-10. 0 . 02 7. 9-8. 4 | None.----- Low. ------ Low. 
CLescssecce A-6 or A-7_.) 75-85 | 70-80 | 65-75 0. 80-2. 50 .15 | 6.6-7.3 | None.----- Low eee2255 Moderate. 
(©) Deere A+7__._----- 70-80 | 65-75 | 60-70 | 0. 80-2. 50 .15 | 7,9-8.4 | None-_----- Low_-_---- Moderate. 

GP-GM...-- A-1_.__.---- 20-30 15-25 5-10 5. 0-10. 0 .02 | 7.9-8 4] None------ Low. ------ Low. 

Cle ateseeee A-6 or A-7_- 100 100 | 85-95 0. 80-2. 50 .18 | 7.4-7.8 | None. ----- Low--.---- Low. 
. CL or CE__| A-7..-..---- 100 100 | 85-95 0. 20-0. 80 .18 7.4-7.8 | None_--.-- Low ------- Moderate. 
Chew ecawoe A-6 or A-7__| 70-80 65-75 60-70 0, 80-2, 50 -16} 7, 9-82 | None_--_-- Low--_.---- Moderate. 
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Taste 8.— Brief descriptions of soils and their 


Soil type and map symbol 


Darret stony clay loam (Ds). 


Dimmick clay (Dw). 


Duncom stony loam (Dx: also in 
complexes Cs, Dy, Dz, Hu, Sr, 
and St). 


Fargo silty clay (in complex Fa). 
— clay loam (Fe, Fd, Ff, and 
Fh). 


Fergus silty clay joam, shale 


substratum (Fs). 


Gallatin clay loam (Ga; also in 
mapping unit Gd). 


Gallatin loam ( Gb; also in map- 
ping unit Gd and in undifferen- 
tiated soil group Gr). 


Gallatin loam, clay substratum 
Ge). 


Hegne silty clay (in complex Fa). 


Hughesville clay loam (in com- 
plex Hu). 


Hughesville stony clay loam (in 
complexes Hu and St). 


Judith clay loam (Jb, Je, Jd, and 
Jf; alsoin complexes Dm, Dn, Do 
and Wk; also in undifferenti- 
ated soil group Jt). 


Description of soil and site 


10 to 15 inches of stony clay loam or light stony clay underlain 
by 8 to 20 inches of calcareous clay loam that merges with 
the underlying shale; on rolling uplands. Hydrologic 


group B. 


20 to 30 inches of nearly noncalcareous clay that grades to 
lighter colored, noncalearcous clay mottled with iron; water 
table 2 to 4 feet; in depressions. Hydrologic group D. 


4 to 5 inches highly organic, black stony loam underlain by 
highly calcareous stony or gravelly loam that is 6 to 12 
inches thick and merges with limestone bedrock; on rolling 
to hilly topography in the foothills. Hydrologic group D. 


5 feet or more of poorly drained silty clay that, in some places, 


is stratified with sandy clay or clay loam containing a few 
pebbles at a depth below 30 inches; water table generally 
occurs at a depth of 2 to 5 feet; on bottoms of valleys. 
Hydrologic group D. 


§ to 7 inches of reddish-colored clay loam underlain by 15 to 30 
inches of heavy clay loam, silty clay loam, or silty clay that 
grades to strongly calcareous clay loam; on stream terraces 
with slopes of 0 to 4 percent and on fan terraces with slopes 
of 2 to 15 percent. Hydrologic group B. 


5 to 7 inches of reddish-colored silty clay loam underlain by 
15 to 30 inches of heavy clay loam that grades to 10 to 15 
inches of highly calcareous clay loam that merges with shale; 
few pebbles and cobblestones in upper part; on rolling up- 
lands. Hydrologic group B. 


10 to 14 inches of organic clay loam that grades to 20 to 50 
inches of clay loam underlain by variable stratified sandy 
loam, gravelly sandy loam, and loamy sand mixed with 
gravel; iron mottling; water table fluctuates between 2 and 6 
feet of the surface; on low bottoms alongsome of the major 
drainageways. Hydrologic group C. 


10 to 14 inches of organic loam that grades to 20 to 50 inches of 
dominantly loam, which is underlain by variable stratified 
sandy loam and loamy sand mixed with gravel; water table 
fluctuates between 2 and 6 feet of the surface; on low bot- 
toms along drainageways. Hydrologic group C. 


8 to 30 inches of loam underlain by clay that extends to a depth 
of 50 inches or more; water table 1 to 3 feet from the surface; 
on low bottoms along some of the major drainageways. 
Hydrologic group D. 


5 feet or more of poorly drained silty clay; water table at depth 
of 2 to 5 feet; on valley floors. Hydrologic group D. 


18 to 30 inches of dominantly clay loam underlain by limestone 
bedrock; occupies part of steeply rolling Hughesville-Dun- 
com complex. Hydrologic group C. 


18 to 30 inches of dominantly stony clay loam underlain by 
limestone; occupies part of steeply rolling Hughesville- 
Duncom complex. Hydrologic group C. 


6 to 10 inches of weakly calcareous clay loam over highly cal- 
careous clay loam that is 5 to 10 percent gravel and grades to 
very gravelly loamy coarse sand below 30 to 36 inches; 
gravel beds 10 to 80 feet thick; on nearly level high benches. 
Hydrologic group B. 


Depth 
from 
surface 


0-24 


Classification 


USDA (texture) 


Stony clay loam___.----- 


Clay loam_.-_.------- ae 


Stony loam__.---------- 
Stony loam__------_-~.-- 


Silty clay...--..2.-.--.- 


Clay loam.-.--.-------- 
Heavy clay loam_____-_-- 
Clay loam....---------- 


Silty clay loam___------- 
Heavy clay loam 
Clay loam----...2------ 


Clay loam__--.------~-- 

Clay loam._.----.------ 

Stratified sandy loam; 
loam, loamy sand all 
mixed with gravel in 
varying amounts. 


LOaM 2coeecene rss seus 

Stratified loam, sandy 
loam, loamy sand all 
mixed with gravel in 
varying amounts. 


Silty clay.-.-...---...-- 


Clay loam-_.--..-------- 


Stony clay loam__--.-..- 


Clay loam __..----------- 

Clay loam_._.---------- 

Very gravelly loamy 
coarse sand. 
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estimated physical and chemical properties—Continued 


Classification—Continued 


Unified AASITTO 
Chligesextzes A-6 or A-7_. 
Gliz2 82s ce! 1 ay eae 
CH assests a A-7__u Lee 
OL_.------- A-4 or A-6_. 
ML_.-.--.- A-4 or A-6.- 
CH. 2.220522 AzTicut see 

wae ae A-6 or A-7_- 
Cl or CH__.| A-7____.---- 
| penne eee A-6 or A-7__ 
oleae A-6 or A-7__ 
CL or CH__-| A-7___-_---- 
Ci sk 222 A-6 or A-7__ 
OL.a2 costes A652. -s2022 
Cl eek A-6 or A~7__ 
GM_______-- 1; oy ae 
Ole. t ches Av4 ooo ecu se 
(0 eee A-4 or A-6__ 
GM_____-.-- 2 Sees 
(0): nee A-7__low-o--. 
Chis sec. 2s A-6 or A-7_. 
GOw 2355-3 A-4 or A-6__ 
CL or ML__-} A-7 or A-6_- 
CL or ML___} A-6__.._---- 
GP-GM_.-_} A-1_____---- 


Percentage passing sieve— 
No.4 | No. 10 |No. 200 
(4.76 (2.0 (0. 074 
mm.) min.) mm,) 

80-90 75-85 65-75 

80-95 70-80 60-70 

100 100 | 95-100 
75-85 60-75 50-60 
75-85 60-75 50-60 

100 100 | 95-100 

100 100 85-95 

100 100 90-100 

95-100 | 85-95 80-90 
95-100 | 85-95 75-90 
90-100 ; 85-95 75-90 

80-90 70-80 60-70 

100 100 | 95-100 

100 100 | 80-90 
40-60 30-50 20-30 

100 100 | 95-100 

100 100 | 75-85 
40-60 | 30-50 15-30 

100 100 | 75-85 

100 100 | 85-95 

100 100 | 95-100 

90-100 | 90~100 | 85~95 

55-65 50-60 40-50 
90-100 | 85-95 70-80 

80-90 70-80 50-60 

20-30 15-25 5-10 


Permea- 
bility 


Inches per hour 
0. 5 


0. 80-2. 50 


> 0. 20 


80-2. 
80-2. 


>0. 


eee eee 


yoo 


eee 


80-2. 50 
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Avail- 
able 
water- | Reaction Salinity Dispersion | Shrink-swell 
holding EL potential 
capacity 
Inches per 
inch 
0.15 7. 4-7.8 | None_--_-- Low. -.---- Low. to 
moderate 
. 16 7. 9-8. 2 | None.----- Low. ._---- Moderate. 
£18 7. 4-7.8 | None.._.-- Moderate...| High. 
18 6. 6-7. 3 | None___....| Low__.---- Low 
. 16 7, 9-8. 4 | None____-_-| Low__._-- Low. 
.18 8. 5-9. 0 | None___.-- Moderate___| High 
17 6. 6-7. 3 | None..__-- Low....---- Low. 
18 7.4-7.8 | None____-- Low._----- Moderate. 
16 | 7.4-7.8 | None__---- Low. -.-~-- Moderate. 
17 6. 6-7. 3 | None-_-.-- Low--_---- Low. 
. 18 7. 4-7.8 | None___.-- Low___---- Moderate. 
.16 7. 9-8. 2 | None.--.-- Low. ._---- Moderate. 
. 20 7. 3-7.8 | None_----- Low. ------ Low. 
17 7. 9-8. 4 | None_.-_-- Low_.----- Moderate. 
. 05 4.9-8.4 | None_.._-- Low_._---- Very low. 
. 20 7, 3-7. 8 | None_----- Low_-_----- Low. 
17 7, 9-8. 4 | None...---- Low......--- Low. 
. 05 7. 9-8. 4 | None_____-- Very low._-| Very low. 
18 7. 9-8. 4 | None_____.- Low___-.-.- Low. 
18 7. 9-8. 4 | None__----- Low___--.-- High, 
.18 | 8& 5-9.0 | None___-.- Moderate__-| High. 
-16 | 8 48 8 | None_.___-- Low-....---- Low to 
moderate. 
15 8. 4-8. 8 | None__.___- Low......-- Low to 
moderate. 
. 16 6. 6-7. 3 | None. .__-- Low___--.- Low 
14 7. 9-8.4 | None.--..- Low.-_---- Low 
. 02 7, 9-8.4 | None-.__-- Low--.-.-- Low 
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Soil type and map symbol 


SOIL SURVEY SERIES 1959, NO. 42 


TaniE 8.—Brief descriptions of soils and their 


Description of soil and site 


Depth 
from 
surface 


Classification 


USDA (texture) 


Judith cobbly clay loam (Jh and 
Jk; also in complex Uh). 

Judith gravelly clay loam (JI, Jm, 
Jn, Jo; also in complexes Dp, Ja, 
Jp, Ju, Jv, Ug, and Wk; also in 
undifferentiated soil groups Jr, 
Jt, and Js). 

Judith gravelly loam (in complex 


Ug). . 
Judith loam (in complex Ug). 
Judith stony loam (in undifferen- 
tiated soil groups Jr and Js and 
in complex Uh). 


Lamoure clay loam (in complex 
Cy). 


Laurel clay loam (in complex Av). 


Lismas clay (in complexes La 
and Le). 


Little Horn stony loam (Lh). 


Loberg stony loam (Lr; also in 
complexes Ls and Wr). 


Maginnis channery clay loam (in 
complexes Ah, Ar, As, Mb, and 
Me.) 


Maginnis cobbly clay loam (Ma). 


Midway clay loam (Mw; also in 
complexes Cf, Cg, and Mx). 


Pierre clay (Pe and Pd; also in 
complex La). 


Promise clay (Pm, Po, and Pp). 
Promise cobbly clay (Pr). 


Raynesford loam (in undiffer- 
tiated soil groups Gr, Ra, Rd, 
and Rf; also in complex Ss). 


8 to 12 inches of weakly calcareous cobbly or gravelly loam or 
cabbly or gravelly clay loam over highly calcareous gravelly 
clay loam that grades to very gravelly loamy coarse sand or 
very gravelly sandy loam below 30 to 36 inches; on gentle 
slopes of high benches. Hydrologic group B. 


8 to 12 inches of organic clay loam that grades to 20 to 50 
inches of calcareous, poorly drained, gray-colored clay loam 
that is gleyed and underlain by very gravelly sandy loam or 
very gravelly loamy sand; in narrow bands along some of 
the major drainageways and in broader areas in complex asso- 
ciation with the Colvin soils on higher terraces. Hydro- 
logic group D. 


4 fect or more of strongly saline heavy silty clay loam or light 
clay; nearly barren of vegetation; in complex with the 
Arvada soils on stream terraces and fans. Hydrologic 
group D. 


4 to 12 inches of clay that grades to thick beds of clay shale; on 
hilly residual uplands. Hydrologie group D. 


5 to 8 inches of highly organic stony loam underlain by 6 to 10 
inches of stony or cobbly clay loam that graces to strongly 
calcareous stony or cobbly loam or light clay loam underlain 
by limestone, sandstone, and quartzite bedrock; on rolling 
uplands. Hydrologic group C. 


10 to 16 inches of stony loam underlain by 20 to 50 inches of 
stony clay or stony heavy clay loam that grades to shale or 
sandstone; on rolling uplands in foothills. Iydrologic group C. 


8 to 18 inches of channery clay loam underlain by thin layers of 
alternating shale and fractured sandstone; on rolling to 
hilly uplands in complex with the Absarokee or Alder soils. 
Hydrologic group D. 


8 to 20 inches of cobbly clay loam overlying thin layers of 
alternating shale and sandstone; on gravel-capped edges 
of benches. Hydrologic group D. 


8 to 20 inches of calcareous clay loam overlying soft, platy 
shale that in some places, is stratified with thin layers of 
sandstone; on stecp, hilly relief. Hydrologic group C. 


10 to 14 inches of nonsaline clay that grades to 5 to 22 inches 
of moderate saline clay underlain by shale; on rolling up- 
lands. Hydrologic group D. 


15 to 20 inches of dominantly noncalecarcous clay underlain by 
calcareous clay that commonly grades to clay shale at 3 to 5 
feet; on gently rolling uplands and, to a lesser extent, on 
nearly level benches and terraces. 


8 to 16 inches of nearly black, highly organic loam underlain by 
light-colored, strongly calcareous loam; on fans and foot 
slopes. 


Inches 


0-10 


10-24 
24-60 


0-12 
12-40 
40-60 


48-+- 


Cobbly or gravelly clay 
Joam or loam. 

Gravelly clay loam___.__ 

Very gravelly loamy 
coarse sand. 


Clay loam___.--_-----.- 

Clay loam._...222-- 22 _- 

Very gravelly sandy loam 
or very gravelly loamy 
sand. 


Silty clay.......-.-_ 2. 


Stony loam_-.__... 2. _- 
Stony clay loam... ___- 
Stony loam__.-.-_-__.____ 


Stony loam_..-_---22 22 _. 


Stony clay_-._-----_-.._ 


Channery clay loam______ 


Cobbly clay loam._______ 


Clay loam__.____- Lee 
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estimated physical and chemical properties—Continued 


Classification—Continued | Percentage passing sieve— Avail- 
able 
Permea- water- | Reaction Salinity Dispersion | Shrink-swell 
No. 4 | No. 10 | No. 200 bility holding (pH) potential 
Unified AASHO (4.76 (2.0 (0. 074 capacity 
mm.) mm.) mm.) 
Tniches per 
Inches per hour inch 
ML or CL___| A-4 or A-6_-| 70-90 | 65-75 | 50-65 0. 8-2. 5 15 | 6. 6-7.3 | None___.-- Low. -.---- Low. 
GM__-2_--- ) A-2-4. 30-40 | 25-35 15-25 0, 8-2. 5 .05 + 7. 9-84} None__---- Low. .----- Low. 
GP-GM._._| A-L.-_..---- 20-30 15-25 5-10 5, 0-10. 0 .02;} 7.9-8. 4] None__-_-- Low. -.---- Low. 
t 

OViso2 3. oe A-6 or A-7_- 100 100 | 90-95 0, 8-2. 5 .20] 7. 3-7.9 | None_.__-_ Lows22.22= Moderate. 
Cir as28 2 A-6 or A-7_- 100 100 | 80-90 0. 8-2. 50 .18 7.9-8.4 | None.--_-- Low--_---- Moderate. 
GM or GC__| A-2_____---- 40-60 80-50 15-30 2. 50-5. 00 05 7. 9-8.4 | None.--_-- Low--.---- Low. 
CL or CI__-) A-6 or A-7_- 100 | 95-100 | 85-95 0. 20 .16 | 7.48 4 | Severe. __.- High__.---- Tigh. 
CL or CH__-| A-7.._..---- 95-100 | 85-95 | 80-90 <0. 20 .17} 7. 9-8 4 |] Slight to Moderate Tigh. 

moderate. to high. 
Ole usee. a3 A-4. 00 ---- 65-85 | 60-70 | 50-60 0. 8-2. 50 .18 | 7.4-7.8 | None.----- Low. ..---- Low. 
(0) See eee A-6 or A~7.-| 65-85 60-70 50-60 0. 8~2. 50 .15 7,.9-8.4 | None..-.-- Low. ..---- Moderate. 
GM_.------ A-4 or A-6_.] 65-85 50-60 40-50 0. 8-2. 50 15 7. 9-8. 4 | None__---- Low. __---- Low. © 
Chives soe dh A-6 or A-7__| 60-80 | 60-70 | 50-60 | 0. 80-2. 50 .138 | 5.1-5.5 | None__-.-- Low. ..---- Moderate, 
CL or CH_..| A-7__------- 60-80 | 60-70 | 55-65 0, 20-0. 80 .14] 6 1-7.8 | None_._--- Low_._---- High. 
GOei fetes Ap 2oa2elcens 40-50 | 35-45 25-35 0. 80-2, 50 .08 | 6. 6-7.3 | None__---- Low. ._---- Low. 
GG@.eseccsse ASDe or acu 40-50 | 35-45 | 25-35 0. 80-2. 50 .08 | 6. 6-7.3 | None..---- Low. .----- Low. 
Chiees $3605 A-6 or A~7._| 75-85 | 70-80 | 60-75 | 0, 20-0. 80 .15 |] 8 5-9.0 | Slight to Low_.----- Moderate. 

moder- 

ate. 
CHevceess2e Dey eee 95-100 | 95-100 | 85-95 <0. 20 .18 | 7.47.8 | Low__---.- Low.------ High. 
0} Geena eee dts (aeen ree ee 85-95 | 80-90 | 70-80 <0, 20 -18 | 79-84 | Moderate...| Moderate__.}| High. 
CHsseseen2 , eee 90-100 | 90-100 | 85-95 <0, 20 .18 | 7.9-8 4 | None.----- Low. -.---- High. 
CH. e232 25 A-fecceoouse 90-100 | 90-100 | 85-95 <0, 20 ~18 | 7.9-8.4 ) Low_------ Low. -_----- High. 
Oliiucwesdes Da ee 95-100 | 85-95 | 70-80 | 0. 80~2. 50 .20| 7,9-8 4) Low__----- Low. .----- Low. 
ML or CL___| A-4.-__.---- 85-95 | 80-90 | 60-70 | 0. 80-2. 50 .16] 7. 9-84 | Low.-_---- Low-_ -_---- Low. 
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Tani 8.—Brief descriptions of sotls and their 


Classification 
Depth |___. 
Soil type and map symbol Description of soil and site from 
: surface 
USDA (texture) 
Fnches 

Raynesford stony loam (in un- 8 to 30 inches of nearly black, highly organic stony loam under- 0-16 Stony loam...---------- 
differentiated soil groups Jr, lain by light-colored, strongly calcareous material; stones | 16-60 | Stony loam___--._-.___- 
Js, and Rn). make up 10 to 20 percent of soil mass; on fans and foot slopes. 

Rhoades loam (in complex Ro). 4 to 8 inches of loam or clay loam underlain by a dense clay- 0-6 Loam or clay loam-_____- 

Rhoades clay loam (in complex pan layer 12 to 18 inches thick which merges with shale | 6-20 VAY ie cece ee eenoeas 
Wm). commonly interbedded with sandstone; on gently rolling 

uplands. 

Sapphire loam (in complexes Ls, 6 to 10 inches of loam underlain by 12 to 20 inches of clay loam 0-8 Loam __.....-.-------.- 
Sb, and Sc). that merges with underlying shattered sandstone; developed 8-24 | Clay loam__-----_--.__.- 

under forest on sharply rolling topography in the foothills. 

Sapphire stony loam (in complexes} 6 to 10 inches of stony loam underlain by 12 to 20 inches of | 0-8 Stony loam...---------- 
Ls and Sb). stony clay loam that merges with underlying sandstone; on 8-24 | Stony clay loam_.___._-- 

steeply rolling uplands in close association with Sapphire 
loam. : 

Savage silty clay (Sd, Se, and Sf; | 3 to 5 inches of light silty clay underlain by 14 to 18 inches of 0-5 Silty clay....---.---..-- 
also in complex Bf). noncalcareous clay that grades to calcareous clay, clay loam, 5-20 Clay.....---------.-.-- 

or gravelly clay loam; stratification is common; on stream | 20-60 |. Clay and clay loam, 
terraces and fans. Hydrologic group C. stratified. 

Savage silty clay loam (Sg, Sh, 4 to 6 inches of silty clay loam underlain by 15 to 24 inches of 0-5 Silty clay loam...-2222-- 
Sk; also in undifferentiated generally noncaleareous silty clay or heavy silty clay that 5-18 Silty clay. 2.22225 
soil group Jt). grades to strongly calcareous silty clay loam commonly | 18-60 | Silty clay loam_..___---- 

stratified with gravelly clay loam; on stream terraces and 
fans. Hydrologic group B. 

Skaggs clay loam (Sm and Sn; 6 to 9 inches of nearly black, highly organic clay loam under- | 0-7 Clay loam__---..------- 
also in complexes Ss, St, and lain by 12 to 30 inches of light-colored, highly calcareous 
Sr). . clay loam that merges with underlying limestone and limy 7-30 | Clay loam_......--..--- 

shale; on rolling uplands. Hydrologic group C. 

Skaggs stony clay loam (So; also 5 to 8 inches of nearly black, highly organic stony clay loam 0-6 Stony clay loam___ ~~~ - 
in complexes Dz, Sr, Ss, and underlain by 10 to 20 inches of light-colored, strongly cal- F 
St. careous stony clay loam that merges with underlying lime- 6-20 Stony clay loam.__------ 

stone and shale bedrock; on rolling uplands. Hydrologic 
group C. 

Skaggs loam (SI; also in complexes | 3 to 8 inches of nearly black loam underlain by 15 to 30 inches | 0-5 A 0s) || ae 

Sp and Ss). of light-colored, strongly calcareous loam that merges with 5-24 DON Moe ck cicne cnn onde 
underlying soft sandstone and shale. Hydrologic group C. 

Slocum loam (Su). 12 to 18 inches of nearly black loam underlain by lighter 0-16 | Loam_____--_-----.2--- 
colored clay loam or loam; noncalcareous throughout; water | 16-60 Loam or clay loam___._ —~ 
table fluctuates between 2% and 6 feet of the surface; in 
narrow valleys in foothills. Hydrologic group B. 

Spring Creek loam (in complex 4 to 8 inches of dark-colored loam underlain by 8 to 12 inches 0-16 LOU iitecele tsi coe eae 

Bg). of lighter colored, caleareous loam; on gently rolling uplands 
in complex with Blaine loam. Hydrologic group C. 
Spring Creek stony loam (in com- | 4 to 8 inches of dark-colored stony loam underlain by 3 to 12 | 0-6 Stony loam-__-- eer lee 
plexes Bh, Sv, and Ws). inches of lighter colored, strongly calcareous stony or very 6-12 Stony loam___----.--._- 
stony loam; on hilly uplands. Hydrologic group C. 
Straw clay loam (Sw and Sx). 6 to 10 inches of dark-colored, noncalcareous or only weakly | 0-8 Clay loam_....--------- 
; calcareous clay loam underlain by lighter colored, calcare- 
ous clay loam that, in some places, is stratified with loam and 8-60 Clay loam_._----------- 
contains scattered pebbles; on recent stream terraces and 
fans. Hydrologic group B. 

Straw clay loam, gravelly sub- 6 to 10 inches of dark-colored clay loam underlain by 15 to 26 | 0-8 Clay loam_..-.--------- 

stratum (Sy). inches of lighter colored, strongly calcareous clay loam that 8-25 Clay loam._--~--------- 
merges with underlying very gravelly loamy sand; on stream 
terraces. Jydrologic group B. 25-60 Very gravelly loamy sand. 
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estimated physical and chemical properties—Continued 
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Classification—Continued | Percentage passing sieve— 

No. 4 | No. 10 | No. 200 

Unified AASITO (4.76 (2.0 (0. 074 
mm.) mm.) mm.) 
Olisecssiase A-4 or A~6__} 80-90 | 75-85 | 60-75 
MIL. -------| A-4 or A~G6__| 75-85 65-75 55-65 
MIL-CL_._.- A-4 or A-6_-| 95~100 | 95-100 | 80-90 
Clascdesae% A-7__. 0 0---- 85~95 80-90 70-80 
MIL or CL...) A~4 or A-6.-| 95-100 | 95-100 | 70-80 
Gieges eee A-6__..----- 80-95 75-85 65-75 
ML or CL__.| A-4 or A~6__| 70-90 | 65-85 | 55-65 
Wis oon ie HOeocccb 4 65-85 60-80 50-60 
CHAgi ea Aelia os 100 100 | 85-95 
CH so 2on ee An (eee. 100 100 | 85-95 
CL or CH___| A-6 or A-7__) 90-100 ) 90-100 | 80-95 
Class A-6 or A~7__ 100 100 | 85-95 
(0) sees 7 any nen 100 100 | 85-95 
Chen ces. a2 A-6 or A-7__} 90-100 | 85-100 | 75-90 
Olin ne estes A-4 or A-6__| 90-100 | 90-100 | 80-90 
Cisse A-6 or A-7__| 90-100 | 85-95 75-85 
OL or CL__-| A-4 or A-6__} 70-90 | 65-85 | 60-70 
Gli oe Apa ta’ 2 65-85 | 60-80 | 50-60 
OL__- 2 ee A-4__ 00 95-100 | 85-95 80-90 
ML_....__. A-4 or A-6__| 85-95 | 80-90 | 75-85 
ODiseun 42652 A-4 or A-6__ 100 100 | 85-95 
ML or CL...| A-6 or A-7_- 100 | 95-100 ; 85-95 
ML... _- Av4ceicecesé 85-95 | 75-85 | 60-70 
GO. eewsks A-6__----.-- 50-60 | 50-60 | 40-50 
GCeo esac A-2 or A-4__| 40-50 40-50 30-40 
Cliseen ds. A-6 or A-7._| 95-100 | 95-100 | 85-95 
Ole eo eesti th A-6 or A-7._| 90-100 | 85-95 80-90 
Clissess2e2 A-6 or A-7__} 95-100 | 95-100 | 85-95 
CL__-----.- A-6 or A-7..| 85-95 {| 80-90 | 70-80 
GP-GM___-! A-1___2----- 20-380 | 15-25 5-10 


Permea- 
bility 


Inches per hour 
0. 8 50 


50 


0. 80-2. 


0. 80-2. 
0. 


Doo 
I bo OD 
oe 
cow 


Avail- 
able 
water- 
holding 
capacity 


Inches per 
inch 


0. 17 
15 


. 16 
17 


. 18 


Reaction 
(pH) 


QNN 


ou gn 


cit 


so ott 


GSNN 


me 
Ivo} 
one 


ou 
PeN 
oOev tO 


i 
gran 
oor 


Salinity 


Dispersion 


Very low__. 


Very low___ 


Very low___ 
Very low_.- 


Very low___ 
Very low... 


Shrink-swell 
potential 


Low. 
Moderate. 


Low. 
Low. 


High. 

High. 

Moderate to 
high. 


Moderate. 
High. 
Moderate. 


Low to 
moderate, 
Moderate. 


Low to 
‘moderate. 
Moderate. 


Low. 
Low. 


Low. 
Low to 
moderate. 


Low. 


Low. 
Low. 


Low to 
moderate. 

Low to 
moderate, 


Moderate. 

Low to 
moderate. 

Very low. 
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Soil type and map symbol 
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Tanun 8.— Brief descriptions of soils and their 


Classification 


Terrad clay (Ta and Tb; also in 
complex Aw). 


Terrad silty clay (Tc). 


Teton loam (Td and Tf; also in 
complexes Tm and Tn). 


— channery loam (in complex 
Tk). 


Teton stony loam (in complexes 
Th, Tm, Tn, and Wt) 


Twin Creek loam (To, Tp, and 
THs 


Twin Creek clay loam (Tw). 


Utiea gravelly loam (Ua, Ub; 
also in complexes Dy, Ju, Jv, 
Ug, Uh, and Wn). 

Utica stony loam (in complexes 
Ju, Jv, and Uh). 


Winifred clay loam (Wb, We, and 
d; also in complexes Wk, 
Wm, and Wn). 


Winifred cobbly clay loam (Wf 
and Wh 


Woodhurst stony loam (Wo; 
also in complexes Wp, Wr, 
Ws, and Wt). 


Depth 
Deseription of soil and site from 
surface . 
USDA (texture) 
Inches 

14 to 24 inches of noncalearcous, reddish-colored clay under- 0-18 Clays ete tencke eee s 
lain by 1 to 3 feet of calcareous clay that merges with clay | 18-40 Olayaceeeewusiawesennce 
shale; on rolling uplands. WHydrologic group D: 

15 to 25 inches of noncalcareous, reddish-colored silty clay 0-18 | Silty clay_....--222- 222. 
underlain by calcareous silty clay; on nearly level terraces. | 18-60 Silty cltiycc.ee2 Ses one 
Hydrologic group C. 

8 to 10 inches of black, highly organic loam underlain by 8 to 0-9 LOAM Jc cowoescesece cet 
20 inches of lighter colored loam or clay Joam that grades to 9-20 | Loam___.-.---..----.-- 

. & to 20 inches of very gravelly or very cobbly loam; under- | 20-40 | Very gravelly loam_._..- 
lain by shattered sandstone; on rolling uplands. Hydro- 
logic group B. 

6 to 10 inches of nearly black channery loam underlain by 12 to 0-8 Channery loam______---- 
30 inches of lighter colored channery loam that merges 8-36 Channery loam___.__---- 
with shattered sandstone; on rolling uplands. Fydrologic : 
group B. . 

6 to 10 inches of nearly black, highly organic stony loam under- 0-8 Stony loam_..--._------ 
lain by 12 to 30 inches of stony or channery loam that merges 8-30 Channery or stony loam. 
with shattered sandstone; in complex with Cheadle soils on 
rolling to hilly uplands. Hydrologic group B. 

6 to 30 inches of reddish-colored, noncaleareous or weakly 0-15: | Loamiesccuceucccceestcns 
calcareous loam underlain by moderately to strongly cal- | 15-60 LGR e2c cscs annecunkwn 
careous loam that, in some places, is stratified with clay : 
loam or sandy loam containing small amounts of gravel; 
on stream terraces and fans. Hydrologic group B. 

6 to 15 inches of reddish-colored, weakly calcareous clay loam 0-10 Clay loam_..---..------ 
underlain by strongly to moderately calcareous clay loam; | 10-60 Clay loamec--.2cseeccex 
on stream terraces. Hydrologie group B. 

4 to 7 inches of dark-colored gravelly loam or stony loam un- | 0-5 Gravelly loam or stony 
derlain by beds of limy pebbles and cobblestones mixed loam. 
with loam, sandy loam, or.loamy sand that makes up 20 to | 5-60 | Very gravelly loam or 
40 percent of the beds; on edges of benches and on ridges of very gravelly loamy 
benches and terraces. Hydrologic group B. sand. 

10 to 14 inches of noncaleareous or weakly calcareous heavy | 0-12 Clay loam____-._------- 
clay loam or light clay underlain by 20 to 36 inches of light 
clay or heavy-clay loam that contains prominent to distinct | 12-86 | Light clay...-..-----.-- 
segregations of lime and grades to shale in place or locally 
transported material; on rolling uplands and on foot slopes. 

Hydrologic group C. 

10 to 14 inches of cobbly clay loam underlain by 20 to 36 0-12 Cobbly clay loam---.--- 
inches of cobbly clay loam that contains distinct to promi- ‘| 20-36 Cobbly clay loam_--.--. 
nent segregations of lime and grades to shale in place or 
transported material; cobblestones make up 10 to 20 per- 
cent of soil mass throughout; on foot slopes and rolling 
uplands. Hydrologic group C. 

10 to 16 inches of nearly black stony loam that is 40 to 50 per- | 0-12 | Stony loam.-._..----__- 
cent stone, by volume, and is underlain by 5 to 20 inches of | 12-24 | Very stony clay loam-.._- 


lighter colored very stony clay loam that is 50 to 70 per- 
cent stones and cobblestones, graces to weathered igneous 
rock; noncaleareous throughout; on rolling to hilly uplands 
in the foothills. Hydrologic group B. 
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estimated physical and chemical properties—Continued 


Clagsification—Continued 


Unified 


CL or CH__- 
CL or CH..- 


CL or CH_.- 
CL or CH... 


CL or CE_.. 
CL or CH.__ 


A-4 or A-6_- 
A-4 or A-6_- 


A-4 or A-6.- 
A-4 or A-6__ 


A-4 or A-6_. 
A-4¢ or A-6_- 


A-6 or A-7_- 


A-6 or A-7__ 


A-6 or A-7_- 
A-6 or A-7_. 


A-6 or A-7.- 
A-6 or A-7_- 
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Percentage passing sieve— Avail- 
aneeneeeel able 
: Permea- water- | Reaction Salinity Dispersion | Shrink-swell 
No. 4 | No. 10 | No. 200 bility holding (pH) potential 
(4.76 (2.0 (0. 074 capacity 
mm.) mm.) mm.) 
Inches per 
Inches per hour inch 

100 100 | 75-85 0. 20-0. 80 0.18 6. 1-7.3 | Low_____-- LOW she oe High. 

100 100 | 75-85 0. 20-0. 80 18 7. 4-8. 4 | Low.------ Low...-.-- High. 

100 100 | 75-85 0. 20-0. 80 18 6. 1-7.3 | Low. ...--- LOW sa scee3c High. 

100 100 | 75-85 0. 20-0. 80 .18) 74-84 | Low._----- Low __..--- High. 
95-100 | 90-100 | 75-85 0. 80-2. 50 .18) 5.6-6.5 | None___--- Low. 
85-95 | 85-95 | 70-80 0. 80-2. 50 . 16 5. 6-6. 5 | None_----- Low. 
30-50 | 25-40 10-20 | 2. 50-5. 00 .05 |} 6.6-7.3 | None__---- Low. 
80-90 75-85 60-75 0. 80-2. 50 18 5. 6-6.5 | None___--- Low__--.-- Low. 
75-85 | 70-80 55-70 0. 80-2. 50 14 . 6-7.3 | None___--- Low..----- Low. 
80-90 | 75-85 60-75 | 0. 80-2. 50 veil 5. 6-6. 5 | None.----- Low__----- Low. 
75-85 65-75 55-65 0. 80-2. 50 15 6. 6-7. 3 | None____-- Low. ------ Low. 
95-100 | 80-90 | 70-80 | 0. 80-2, 50 . 16 6. 6-7. 3 Low. 
85-95 80-90 | 70-80 | 0. 80-2. 50 15 7. 9-8. 4 Low to 

moderate. | 
95-100 | 95-100 | 85-95 0. 80-2. 50 16 6. 6-7. 3 | None__---- Lowecsewee Moderate. 
95-100 | 95-100 | 85-95 0. 80-2. 50 16 | 7.9-8.4 | None. _---- Low. _-.--- Moderate. 
50-60 | 45-55 | 40-50 | 2. 50-5. 00 .10| 79-84 | None__.-.- Low...----- Low. 
20-30 | 15-25 5-10 | 5. 00-10. 00 .021 8. 5-9.0 |) None_._--- Low...----- Low. 
95-100 | 95-100 | 75-85 0. 80-2, 50 16 7.4-7.8 | None__~--- Low. ..---- io 

to high. 
90-100 | 85-95 70-80 | 0. 20-0. 80 .17 | 7. 4-7.8 | None._---- Low-_-.---- Moderate 

to high, 
80-90 75-85 60-70 0, 80-2. 50 15 7.4-7.8 | None_--.-- LOW. ssces Moderate. 
75-85 70-80 55-65 0. 20-0. 80 AS 7.4-7.8 | None_.---- Low_------ Moderate. 
50-60 40-50 10-15 2. 50-5. 00 .10 7. 4-7. 8 | None....-- Low ....--.+ Low. 
30-50 | 25-40 5-10 | 2. 50-5. 00 .08| 7.9-8 4 | None__---- Low.------ Low. 
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and undifferentiated soi groups 


Soil sites and percentages of main soils 


Main soil types 


Cheadle soil on 
knolls and ridges and makes up 15 to 40 percent of complex; 
Absarokee soil on side slopes and makes up 60 to 85 percent. 


On slopes of 2 to 15 pereent in rolling uplands. 


Cheadle 
soil on ridges and knolls and makes up 30 to 50 percent of com- 
plex; Absarokee soil between ridges and knolls and makes up 40 


On irregular, gentle to moderate slopes of upland plains. 


On slopes of 2 to 8 percent in gently rolling uplands. Maginnis 
soil on knolls and rises and makes up 20 to 40 percent of com- 


plex; Absarokee soil surrounds knolls and ridges and makes up 


On slopes of 2 to 8 percent in gently rolling uplands. Maginnis 
30 to 50 percent of the 


complex; Alder soil on side slopes between rises and makes up 


Maginnis soil on steep crests, 
ridges, and knolls and makes up 20 to 50 percent of the complex; 
Alder soil on side slopes below crests and ridges and makes up 


Arvada soil in slight 
depressions and makes up 60 to 70 percent of complex; Beckton 
soil in slightly higher positions and makes up 80 to 40 percent. 


Soils similar to Arvada 
and Beckton soils on benches and high terraces. 


Laurel soil in barren spots and 
makes up 20 to 40 percent of the complex; Arvada soil in the 


On gently rolling uplands on fans, and in swales. Arvada soil in 
the slightly depressional areas and makes up 30 to 60 percent of 
errad soil in the higher areas and makes up most 


Beckton soil makes up 60 to 70 per- 
cent of the complex; Arvacla soil in slightly depressional, sparsely 
vegetated spots makes up most of the rest. : 


On nearly level to gently sloping high benches. Beckton soil makes 
up 50 to 70 percent of the complex; Danvers clay loum makes up 


Beckton soil makes up 50 to 70 percent of the com- 
plex; Savage soil intermingled throughout and makes up most 


On slopes of 2 to 8 percent in gently rolling uplands. Spring Creek 
loam on knolls and rises and makes up 15 to 20 percent of the 
complex; Blaine soil in the area surrounding knolls and rises. 


Spring Creek soil on the prominent knobs and 
ridges and makes up 30 to 50 percent of the complex; Blaine soil 


Castle clay makes up 70 
Rest is unnamed reddish clay 
loam and small areas of Cheadle, Duncom, and Spring Creck 


On slopes of 4 to 15 percent on rolling uplands, Midway soil on 
knolls and ridges and makes up 20 to 40 percent of the complex; 
‘Chama soil in area between ridges and surrounding knolls. 


Map Soil complexes and undif- 
symbols ferentiated soil groups 
Ad, Af Absarokee-Cheadle chan- 
nery loams, 
Ag Absarokee-Cheadlce stony 
loams. 
to 70 percent. 
Ah Absarokee-Maginnis chan- 
nery clay loams. ; 
60 to 80 percent. 
Ar Alder-Maginnis channcry . 
clay loams, 2 to 8 per- soil on knolls and rises and makes u 
cent slopes. 
50 to 70 percent. 
As Alder-Maginnis complex, | In hilly or sharply.rolling areas. 
8 to 35 percent slopes. 
50 to 80 percent, 
At Arvada-Beckton cobbly In depressional areas of high benches. 
clay loams, 
Au Arvada-Beckton complex, | In seeps or other poorly drained areas. 
saline. 
Av ‘Arvada-Laurel complex_.--| On terraces and gently sloping fans. 
grassed areas and makes up the rest. 
Aw Arvada-Terrad clays. .-..- 
the complex; 
of the rest. 
Bc Beckton-Arvada clay On fans and stream terraces. 
loams. 
Bd Beckton-Danvers clay 
loams. 
most of the rest. 
BF Beckton-Savage complex_._} On terraces. 
of the rest. 
Bg Blaine-Spring Creek 
loams, 2 to 8 percent 
slopes. 
Bh Blaine-Spring Creek stony | On hilly uplands. 
loams. 
in area between ridges and knolls. 
Ce Castle complex. -.--..._-. On 15 to 35 percent slopes of slide areas. 
to 80 percent of the complex. 
soils. 
Cf, Cg Chama-Midway clay 
loams. 
Ch Cheadle-Big Timber-Rock 


outcrop complex. 


On plateau edges and canyon walls. Cheadle soil adjoins roek 
ledges and makes up 40 to 70 percent of the complex; Big Timber 
soil on steep slopes between rock ledges and makes up 10 to 30 
percent; Rock outcrop makes up the rest. 


Absarokee loam. 
Cheadle channery loam. 


Absarokee loam, 
Cheadle stony loam. 


Absarokee clay loam. 
Maginnis channery clay 
loam. 


Alder clay loam. 
Maginnis channery clay 
loam. 


Alder clay loam. 
Maginnis channery clay 
loam. 


Arvada cobbly clay loam. 
Beckton loam. 


Arvada clay loam, 
Beckton loam. 
Arvada clay loam. 
Laurel clay loam. 


Arvada clay. 
Terrad clay. 


Beckton clay loam. 
Arvada clay loam. 


Beckton clay loam. 
Danvers clay loam. 


Beckton loam. 
Savage silty clay. 


Blaine loam. 
Spring Creek loam. 


Blaine stony loam, 
Spring Creek stony loam. 


Castle clay. 
Chama clay loam. 
Midway clay loam. 


Cheadle stony loam. 
Big Timber clay loam. 


JUDITH BASIN AREA, MONTANA 


101 
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Map 


symbols 


Cr 


Cv 


Dt 


Dy 


Dz 


Fa 


Gd 


Gr 


Ja 


Jp 


undifferentiated soil growps—Continued 


Soil complexes and undif- 
ferentiated soil groups 


Soil sites and percentages of main soils 


Main soil types 


Cheadle-Rock outcrop 
complex. 


Cheadle-Duncom-Rock 
outcrop complex. 


Colvin-Lamoure clay 
loams. 


Cowood-Rock outcrop 
complex. 


Danvers-Judith clay 
loams. 


Danvers-Judith gravelly 
clay loams, 0 to 2 
percent slopes. 


Darret-Cheadle complex, 
2 to 8 percent slopes. 


Darret-Cheadle complex, 
8 to 35 percent slopes. 


| Darret-Utica complex___-- 


Duncom-Rock outcrop 
complex. 


Duncom-Skaggs-Rock 
outcrop complex. 


Fargo-Hegne silty clays_---- 


Gallatin soils, wet._._..-. 


Gallatin and Raynesford 
loams. . 


Hughesville-Duncom com- 
plex. 


Judith-Ashuelot gravelly 
loams, 0 to 4 percent 
slopes. 


Judith-Danvers gravelly 
clay loams, 0 to 4 per- 
cent slopes. 


On very steep slopes that are broken by ledges of sandstone. 
Rock outcrop makes up 30 to 50 percent, and Cheadle soil makes 
up most of the rest. 


On steep, irregular slopes that are broken by ledges of sandstone 
and limestone. Cheadle and Duncom soils are between the 
ledges and make up 50 to 70 percent of the complex; Rock out- 
crop and areas of deeper soils make up the rest. 


On nearly level to gently sloping terraces. Colvin and Lamoure 
soils each make up 40 to 60 percent of the complex; Colvin soils 
tend to occupy the slightly higher areas. 


On steep and very steep mountainous slopes. Slopes broken by 
outcrops of igneous rock that make up 30 to 40 percent of the 
complex; Cowood and similar soils make up the rest. 


On nearly level to gentle slopes on benches. Judith soil occurs on 
slight rises and gentle slopes; Danvers soil predominates and is 
in area surrounding the rises. 


On nearly level to gentle slopes of high benches. Judith soil 
generally on gentle slopes and slight rises; Danvers soil in the 
nearly level areas and on some of gentle slopes. Each makes up 
40 to 60 percent of the complex. 


On gently rolling uplands. Cheadle soil on small ridges and knolls 
and makes up 20 to 50 percent of the complex; Darret soil in 
area between knolls and ridges and makes up most of the rest. 


On steep to moderate slopes of rolling uplands. Cheadle soil on 
ridges and crests and makes up 20 to 30 percent of the complex; 
Darret soil on slopes below and between ridges and crests. 


On steep slopes of gravel-capped benches. Utica soils on crests 
and higher slopes and Darret soil on mid and lower slopes. 
Each makes up 40 to 60 percent of the complex. 


On steep mountainous slopes and canyon walls. Duncom soil 
makes up more than 50 percent of the complex; rock cliffs and 
ledges make up the rest, 


On steep and very steep slopes broken by outcrops of limestone 
and shale that make up 20 to 30 percent of the complex; Duncom 
and Skaggs soils, in about equal amounts, make up most of the 
rest. 


On nearly level to gently sloping valley floors. Hegne soil in the 
outer fringe and on slight rises of the interior and makes up 20 
to 40 percent of the complex; Fargo soil makes up the rest. 


On nearly level slopes. Gallatin loam and clay loam that have a 
higher water table than is normal for Gallatin soils. 


On nearly level and gently sloping areas along drainageways. Gal- 
latin soil in nearly level lower lying areas and Raynesford soil 
on gentle slopes. The percentage composition of the two soils 
varies greatly. 


In steeply rolling, mountainous areas. Duncom soil on ridges, 
knolls, and crests of drainage slopes and makes up 20 to 30 per- 
cent of the complex; Hughesville soils in thickly wooded area. 


On nearly level to gentle slopes of high benches. Ashuelot soil 
makes up 30 to 50 percent of the complex; Judith soil makes up 
the rest. 


On gentle slopes along drainageways and on irregular, gentle and 
nearly level slopes of benches. Judith soil on rises, crests, and 
some of the gentle slopes; Danvers soils in swales and on concave 
slopes. 


Cheadle stony loam. 


Cheadle stony loam. 
Duncom stony loam. 


Colvin clay loam. 
Lamoure clay loam. 


Cowood stony loam. 


Danvers clay loam. 
Judith clay loam. 


Danvers cobbly clay loam. 
Judith gravelly clay loam. 


Darret clay loam. 
Cheadle channery loam. 


Darret clay loam. 
Cheadle stony loam. 


Darret clay loam. 
Utica gravelly loam, 
Utica stony loam. 


Duncom stony loam. 


Duncom stony loam. 
Skaggs stony clay loam. 


Fargo silty clay. 
Hegne silty clay. 


Gallatin clay loam. 
Gallatin loam. 


Gallatin clay loam. 
Raynesford loam. 


Hughesville loam. 
Hughesville stony loam. 
Duncom stony loam, 


Judith gravelly clay loam. 
Ashuelot gravelly loam. 


Judith gravelly clay loam. 
Danvers gravelly clay loam. 
Danvers cobbly clay loam. 
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Judith and Savage soils_.__ 


Lismas-Pierre clays__.__-- 


Loberg-Sapphire complex __ 


Rhoades-Arvada complex... 


Sapphire soils_....__.-__- 


Sapphire-Cheadle complex. 


Skaggs-Cheadle complex... 


Map Soil complexes and undif- 
symbols ferentiated soil groups 

Jr, ds Judith and Raynesford 
stony loams. 

Jt 

Ju, Jv Judith-Utica gravelly 
loams. 

ta 

Le Lismas-Shale outcrop 
complex. 

Ls 

Mb Maginnis-Absarokee 
channery clay loams. 

Mc Maginnis-Alder channery 
clay loams. 

Mx Midway-Shale outcrop 
complex. 

Ra, Rd | Raynesford and Adel 

Rf loams. 

Rn Raynesford and Adel 
stony loams, 4 to 15 
percent slopes. 

Ro 

Sb 

Sc 

Sp 

Sr Skaggs-Duncom stony 
clay loams, 

Ss Skaggs- Raynesford 


Joams, 8 to 35 percent 
slopes. 


undifferentiated soil growps—Continned 


Soil sites and percentages of main soils 


On gentle to moderately sloping fans. The percentage composition 
of the two soils varies greatly. 

On moderately sloping fans. Judith soils on uppér part of fans 
and Savage soil on lower part. The percentage composition 
varies. 


On slopes of 4 to 15 percent on bench edges and the side slopes of 
drainageways. Utica soils on crests and convex slopes and 
generally make up less than 50 percent of the complex; Judith 
soil on slopes below crests and makes up most of the rest. 


In sharply rolling areas, Lismas soil occupies 40 to 60 percent 
of the complex and is on ridges and steeper slopes; Pierre soil 
is on the lower and lesser slopes and makes up most of the rest,- 


On steep hilly breaks. Barren shale on steeper slopes and makes 
up 40 to 70 percent of complex; Lismas soil on lesser slopes and 
makes up most of the rest. 


On steep and moderately steep slopes of mountainous area. 
Sapphire soil is in higher areas over sandstone and makes up 
30 to 40 percent of complex; Loberg soil is on the lower slopes 
and makes up most of the rest. 


On steep and moderately steep slopes in rolling areas. Maginnis 
soil on crests and knolls and makes up 60 to 80 percent of com- 
plex; Absarokee soil is in swales on lower slopes and makes up 
the rest. 


In steep hilly uplands. Maginnis soil on the knolls, ridges, and 
crests and makes up 60 to 80 percent of complex; Alder soil on 
side slopes and makes up most of the rest. 


On steep and very steep slopes broken by outcrops of shale and 
sandstone that make up 20 to 30 percent of complex; Midway 
clay loam makes up most of the rest and is in arcas between 
outcrops. 


On fans and foot slopes having a gradient of 8 to 15 percent. Per- 
centage composition of the two soils varics, but Adel soils are 
dominant on lower slopes. 


On fans and foot slopes having a gradient of 4 +0 15 percent. Per- 
centage composition of the two soils varies. 


In gently rolling uplands. Arvada soil in slight depressions and 
the Rhoades soil in higher areas. About equal parts of both 
soils and not less than 40 percent of cither. 


On moderate to steep mountain slopes Sapphire loam and stony 
loam. Percentage composition of two soils varies. 


On slopes of 8 to 35 percent in hilly areas. Cheadle soil on grassed 
knolls and ridges and makes up 30 to 40 percent of complex; 
Sapphire soil is in wooded areas on side slopes and makes up most 
of the rest. 


On slopes of 8 to 35 percent in hilly areas. Cheadle soil on knolls 
and ridges and makes up 25 to 50 percent of complex; Skaggs 
soil is on slopes below ridges and knolls and makes up 50 to 75 
percent. 


In steep and moderately steep uplands. Duncom soil on ridges, 
crests, and part of tilted area; Skaggs soil is on lesser slopes. 
Each makes up 40 to 60 percent of complex. 


Rolling, rough, mountainous slopes of 8 to 35 percent. Skaggs soils 
on convex parts are dominant; Raynesford soil on fans, in coves, 
and on foot slopes makes up most of the rest. 


Main soil types 


Judith stony loam. 
Raynesford stony loam. 


Judith elay loam. 
Judith gravelly clay loam. 
Savage clay loam. 


Judith gravelly clay loam. 
Utica gravelly loam. 


Lismas clay. 
Pierre clay. 


Lismas clay. 


Loberg stony loam. 
Sapphire loam. 
Sapphire stony loam. 


Maginnis channery clay 
loam. 
Absarokee clay loam. 


Maginnis channery clay 
loam. 
Alder elay loam. 


Midway clay loam. 


Raynesford loam. 
Adel loam. 


Raynesford stony loam. 
Adel stony loam. 


Rhoades loam. 
Arvada clay loam. 


Sapphire loam. 
Sapphire stony loam. 


Sapphire loam. 
Cheadle stony loam. 


Skaggs loam. 
Cheadle stony loam. 


Skaggs stony clay loam, 
Skaggs clay loam. 
Duncom stony loam, 


Skaggs stony clay loam. 
Skaggs clay loam. 
Raynesford loam. 
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undifferentiated soit groups—Continued 


Soil complexes and undif- 
ferentiated soil groups 


Soil sites and percentages of main soils 


Main soil types 


Skaggs-Duncom-Hughes- 


Teton-Adel stony loams- -- 


Teton-Cheadle channery 
loams, 4 to 15 percent 


Utiea-Judith gravelly 
loams, sandy substratum, 


Utica-Judith, stony loams_- 


Winifred-Judith clay loams_ 


Winifred- Utica clay loams.. 


Woodhurst-Alder stony 


Woodhurst-Loberg com- 


Woodhurst-Spring Creek 


Map 

symbols 

St 
ville complex. 

Sv Spring Creek-Blaine 
stony loams. 

Th 

Tk 
slopes, 

Tm, Tn | Teton-Cheadle stony 
loams. 

Ug 

Uh 

Wk 

Wm Winfred-Rhodes clay 
loams. 

Wn 

Wp 
complex, 

Wr 
plex, 

Ws 
stony complex. 

Wt 


Woodhurst-Teton-Cheadle | 


soils. 


On moderate to steep, rough slopes in mountainous areas. Skaggs 
soils in parklike areas on moderate slopes; Duncom soil on sides 
of sharp coulees and in parts of open areas; Hughesville soil in 
thick patches of timber; Skaggs and Hughesville soils each make 
up 80 to 40 percent of complex and Duncom soil 20 to 30 percent. 


On slopes of 8 to 35 percent in hilly uplands. Spring Creek soil on 
sharp ridges, knolls, and crests; Blaine soil on side slopes and 
area between ridges and knolls. Hach makes up 40 to 60 per- 
cent of complex. 


On rough slopes of 8 to 35 percent in foothills. Teton soil on con- 
vex parts and makes up 50 to 60 percent of complex; Adel 
soil in sags, swales, and on small fans and makes up most of 
the rest. 


On 4 to 15 pereent slopes of rolling uplands. Cheadle soil on 
knolls and ridges and makes up 25 to 40 percent of the complex; 
Teton soil on the side slopes and area between knolls and ridges 
and makes up most of the rest. 


On rough slopes ranging from 4 to 35 percent. Cheadle soil on 
ridges, crests, and some of the milder slopes; Teton soils be- 
tween ridges and below crests. Teton soils are dominant. 


On gently undulating terraces. Utica soils on the higher, convex 
parts; Judith soils in the lower arcas between the convex parts. 
Each makes up 40 to 60 percent of the complex. 


On slopes of 2 to 8 percent in narrow dissected areas along drainage- 
ways. Utica soils on edges of old stream channels and on bars; 
Judith soils on the gentle slopes. Tach makes up 40 to 60 
percent of the complex. 


On bench edges and in rolling areas that have slopes of 4 to 15 
percent. Judith soils on upper slopes of beneh edges and on 
bench remnants and make up 20 to 40 percent of the complex; 
Winifred soil on the lower slopes and makes up 60 to 80 percent. 


On short foot slopes of 2 to 8 percent. Winifred soil on_convex 
parts and makes up 50 to 60 percent of the complex; Rhoades 
soil in swales and depressional spots and makes up most of the 
rest. 


On 15 to 35 percent slopes on bench edges. Utica soils mainly on 
the steep crests and make up 20 to 50 percent of the complex; 
Winifred soil on the mid and lower slopes and makes up most of 
the rest. 


On slopes of 4 to 35 percent in rough uplands. Woodhurst soil on 
ridges, mounds, and small rounded hills; Alder soils in the inter- 
mingled lower areas. Each makes up 40 percent or more of the 
complex, 


On slopes of 15 percent or more in hilly areas. Loberg soil in 
thickly wooded part and makes up 50 to 60 percent of complex; 
Woodhurst soil on the steeper slopcs in grassed arcas inter- 
mingled throughout and makes up most of the rest. 


On slopes of 8 percent and more on choppy foothills; Spring Creek 
soil on the ridges, crests, and parts of hills; Woodhurst soil on the 
lower slopes, in saddles, and in swales. Hach makes up more 
than 40 percent of the complex. 


On smooth, steep, rounded slopes of mountains. Woodhurst soil is 
over igneous rock and makes up 30 to 40 percent of complex; 
Teton and Cheadle soils are over sandstones. Teton soil makes 
up 25 to 35 percent, and Cheadle soil 20 to 30 percent. 


Skaggs clay loam. 
Skaggs stony clay loam. 
Duncom stony loam. 
Hughesville stony loam. 


Spring Creek stony loam. 
Blaine stony loam, 


Teton stony loam. 
Adel stony loam. 


Teton channery loam. 
Cheadle-channery loam. 


Teton stony loam. 
Teton loam. 
Cheadle stony loam. 


Utica gravelly loam. 
Judith loam. 
Judith gravelly loam. 


Utica stony loam. 
Judith cobbly clay loam. 
Judith stony clay loam. 


Winifred clay loam. 
Judith clay loam. - 
Judith gravelly clay loam, 


Winifred clay loam, 
Rhoades clay loam. 


Winifred clay loam. 
Utica gravelly loam. 


Woodhurst stony loam. 
Alder clay loam. 
Alder stony clay loam. 


Woodhurst stony loam. 
Loberg stony loam. 


Woodhurst stony loam. 
Spring Creek stony loam. 


Woodhurst stony loam. 
Teton stony loam. 
Cheadle stony loam. 
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TaBiE 10,— 


[Tests performed by Bureau of Public Roads (BPR) in accordance with standard procedures of the American Association of State 
sampled in 


Moisture-density 4 Mechanical analysis ? 

Bureau of ; Percentage passing sieve— 
Soil name and location Parent material Public Depth | Horizon| Maxi- Opti- 
Roads mum mum 
report No. dry* mois- 

density | ture 3-in, 2-in, 1}¢in. 

Lb. 

Terrad clay: Inches ct. 7 Percent 

700 ft. E., 200 ft. N. of NE. | Red shale (Kootenai S 34264 0-8% | Al 84 OM Nhe Sil ids ated! 100 
corner of SE, sec. 12, T. formation). 8 34265 11-23 B22 99 77 il ee eee Dene eee | Pees 
17 .N., R. 8 E. (Modal). § 34266 55-65 | © 96 sad ease erg ae ee et ere ee 

600 ft. W., 200 ft. N. of SI. | Red shale (Kootenai § 34267 0-4 A 87 8 [Gian ee at elt a Pie Ma Be ne DS 
corner, sec. 7, T. 17 N,, formation). 8 34268 9-16 B 93 DO A ae seenale oats es Ale eed 
R. 9 E. (Modal). 8 34269 49-59 | C 105 1Oi lees edison NS 2 ot ts | totem 

Terrad clay: 

1,050 ft. S., 1,400 ft. W. of Red shale (Kootenai S 34270 0-4. A 101 
NE. corner, sec. 18, T. 17 formation). S 34271 4-10 B21 110 
N., BR. 9 E. (Shallow). 8 34272 23-37 Cc 110 

Judith loam: 

0.2 mile N. of SE, corner of | Alluvium over very 8 33361 4-8 B2 100 OLAS Ao ben cre leet ee oat | 
Swi, sec. 15, T. 15 N., thick beds of lime- 8 33362 18-33 | Dea 121 13 ‘100 98 90 
R. 14 E. (Modal). stone gravel. S 33363 44-60 Cc 134 7 100 95 88 

Judith silt loam: 

Triangular area of grass in Alluvium over very S$ 33364 4-10 | B2 96 28 fosadehas 100 99 
right-of-way, 1 mile 8. of thick beds of lime- S 33365 21-36 Cea2 112 1 Weel eee ee 100 90 
Moccasin. (Modal). stone gravel, S 33366 48-60 | C 133 8 95 85 80 

Judith clay loam: 

450 ft. W., 178 ft. 8. of NE. | Old alluvium. 8 34273 0-444 | Ap 102 20) |e iten ee |S Ston, yo 100 
corner, sec. 33, T. 17 N., 8 34274 10-14 | B3ca 99 24 esse Ss 8 (oot he 100 
R. 12 E. (Shallow). 8 34275 19-244] C 133 8 100 96 76 

Danvers clay loam: 

110 ft. E., 75 ft. N. of SW. Alluvium or loess over | S 33352 | 1-4 Al2 102 20: lees Joelle tote le Sek otk 
corner of NIN, sec. 21, T. stratified alluvium. S 33353 8~14 B22 100 20! iloseecces 100 99 
19 N., BR. 138 E. $ 33354 | 17-27 | Ceal 106 7 Ua Seen eee Pern 100 


' Based on AASHO Designation: T 99-57, Methods A and C (2). 

2 Mechanical analysis according to AASHO Designation: T 88-57 (1). Results by this procedure may differ somewhat from results 
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by 
the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 
millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser 
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are 
not suitable for naming textural classes for soils. 
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Engineering test data 


Highway Officials (AASHO) (4). All samples except those of Danver clay loam sampled in Judith Basin Area; Danvers clay loam 
Fergus County] 


Mechanical analysis 2—Continued Classification 
Percentage passing sieve—Continued Percentage smaller than— Plas- 
Liquid | ticity 
limit index 
No. | No. | No. | No. No. AASHTO Unified 3 
lein, | ¥4-in. | %-in. 4 10 40 60 200 0.05 | 0.02 | 0.005 | 0:002 
(4.7 | (2.0 | (0.42 | (0.25 | (0.074 | mm. | mm. | mm. | mm. 
mm.) | mm.) | mm.) | mm.) | mm.) 
98 98 96 94 93 91 89 80 76 60 42 32 53 18 | A-7-5(14)__-| MH. 
ia deo S| eo 100 99 98 97 97 91 87 72 57 50 58 33 | A-7-6(20)-.| CH. 
Eh eee ae) Keegy cnr) eee cod Feces 100 99 97 84 68 50 63 33 | A-7-5(20)_-| MH-CH. 
tiring trail | Eyl Se EES ORS alte Le 100 98 93 81 76 61 43 34 50 20 | A-7-5(14)_-| ML-CL. 
Lemodeelies Meelbspeceleae tees! | (100 99 97 91 89 79 65 58 62 35 | A-7-6(20)_.; CH. 
wawtwens |e2eee a[2easnn| setae eee eee eS 100 99 98 94 87 70 60 34 | A-7-6(20)__] CH. 
Sean ee 100 99 98 97 95 94 92 90 78 54 42 46 21 | A-7-6(14)__] ML-Cl. 
Doeoees 100 99 94 94 91 90 88 87 79 51 38 45 21 | A-7-6(13)--] CL. 
Aaron |e DS ee et lenl ace Lok Seale eke ; 100 99 98 91 85 66 46 22 | A-7-6(14)--] CL. 
echeueos 100 98 96 94 89 84 73 68 52 38 30 42 17 | A-7-6(11)--] ML-CL. 
76 66 44 33 29 25 23 18 14 11 9 8 25 7 | A-2-4(0)_-.| GM-GC. 
76 63 40 27 19 14 11 7 6 4 3 2 18 3 | A-l-a(0).--] GP-GM. 
98 97 95 93 91 88 84 76 71 54 36 26 46 19 | A-7-6(13)..} MI-CL. 
84 81 75 71 68 65 61 52 48 39 31 26 35 15 | A-6(5)_----- CL. 
67 57 36 24 18 15 18 8 7 4 3 2 19 3 | A-1-a(0)_..| GP-GM. 
98 97 93 90 86 78 72 60 54 40 27 21 38 14 | A-6(7)_---- MIL-CL, 
96 92 86 81 77 71 66 57 54 45 35 29 46 18 | A-7-6(8).--} MI-CL. 
65 54 38 29 22 11 7 4 4 2 1 1 ‘NP 4NP | A-1-a(0)_..] GP. 
100 99 97 95 94 91 88 78 71 52 34 25 37 15 | A-6(10)_--.| CL. 
99 99 98 97 96 94 92 84 77 60 42 36 48 23 | A-7-6(15).-| CL. 
99 99 98 97 96 93 89 82 68 58 48 41 41 20 | A~7-6(12).-| Cl. 


2 Based on the Unified Soil Classification System, Tech. Memo. No. 3-357, v. 1, Waterways Experiment Station, Corps of Engineers, 
March 1953. Soil Conservation Service and Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within 
2 points from A-line are to be given a borderline classification. 

4 NP means nonplastic. 
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Soil series or type and 
map symbols ! 


Absarokee clay loam 

’ and Absarokee loam 
(Aa, Ab, Ad, Af, Ag, 
Ah, Mb). 


Absarokee silty clay 
(Ac). 


Adel (Ak, Al, Am, Ra, 
Rd, Rf, Rn, Th). 


Alder (An, Ao, Ap, Ar, 
As, Mc, Wp). 


Arvada (At, Au, Av, 
Aw, Bc, Ro). 


Ashuelot (Ax, Ja) 


Bainville (Ba)_-__----- 


‘Beckton (Bb, Be, Bd, 
Bf, At, Au). 


Big Timber (Ch)__----- 
Blaine (Bg, Bh, Sv)__-- 


Blythe (Bk, Bm)__..--- 


Bowdoin (Bo) 


Bridger loam (Bp, Br) _- 


Sce footnote at end of table. 
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Suitability as source of—~ 


TABLE 11.—Engineering 


Soil features affecting— 


- Topsoil 


Good in upper 
8 inches; 
poor below. 


Fair in upper 
5 inches; 
poor below. 


Good in upper 
30 inches. 


Good in upper 
12 inches; 
poor below. 


Good in upper 
5 or 6 inches; 
not suitable 
below. 


Good in upper 
6 inches; poor 
below. 

Good in upper 
14 inches; not 
suitable below. 


Good in upper 
8 inches; fair 
between 8 
and 15 inches. 


a 


Gravel 
Not suitable -- 
Not suitable. 


Not suitable __ 


Not suitable... 


Not suitable __ 


Good for road 
subbase; 
poor for 
concrete. 

Not suitable. - 


Not suitable—. 


Not suitable __ 


Not suitable. _ 


Not suitable_. 


Not suitable_- 


Not suitable. 


Road fill 


Farm ponds 


Fair to poor -_ 


Poor___--..-- 


Poor in upper 
30 inches; 
fair to good 
below. 

Poor in upper 
12 inches. 


Very poor___.. 


Good below 
cemented 
layer. 


Fair to poor- - 


Fair to poor-_ 


Poor in upper 
8inches; | 
fair be- 
tween 8 
and 15 
inches; good 
below 15 
inches. 


Highway 
location 
Reservoir Embankment 
Heave by frost | No unfavorable | Moderate shrink- 


action high. 


Heave by frost 
action high. 


High content of 
organic mat- 
ter in upper 
30 inches. 

Heave by frost 
action high. 


High disper- 
sion; high 
erodibility ; 
heave by 
frost action 
high. 

No unfavorable 
features. 


Heave by frost 
action mod- 
erate. 


Heave by frost 
action high. 


Heave by frost 
action high; 
stecp slopes. 

Heave by frost 
action mod- 
crate. 

High content of 
organic 
matter in 
upper 14 
inches; heave 
by frost 
action high. 

Imperfect drain- 
age; slow 
permeability; 
high shrink- 
swell poten- 
tial; heave by 
frost: action 
high. 

No unfavorable 
features. 


features. 


No unfavorable 
features, 


High content of 
organic mat- 
ter in upper 
30 inches. 

No unfavorable 
features. 


No unfavorable 
features. 


Rapid permea- 
bility. 


Shallow tostrat- 
ified soft 
sandstone 


No unfavorable 
features. 


Shallow to per- 


Moderately 
deep to bed- 
rock, 

No unfavorable 
features. 


No unfavorable 
features. 


Moderate to 
rapid perme- 
ability in 
gravelly sub- 
stratum. 


and soft shale. 


vious bedrock. 


swell potential; 
moderate stabil- 
ity; high com- 
pressibility. 
High shrink-swell 
potential; fair to 
poor stability. 


High content of 
organic matter in 
upper 30 inches. 


High content of 
organic matter in 
upper 12 inches; 
poor stability; high 
compressibility. 

High dispersion; 
poor stability; 
susceptible to 
piping. 


Rapid permeability —_ 


Poor stability; high 
erodibility; high 
compressibility. 


High dispersion; sub- 
ject to piping; 
high shrink-swell 
potential. 


Shallowness______-—- 


No unfavorable 
features, 


High shrink-swell 
potential, 


Moderate to poor 
stability; high 
compressibility ; 
high shrink-swell 
potential. 


Moderate to rapid 
permeability in 
gravelly sub- 
stratum. 


interpretations for soils 
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Agricultural 
drainage 


Moderate perme- 
ability ; 
moderately 
deep to bed- 
rock, 

Moderately deep 
to bedrock. 


No unfavorable 
features. 


Moderately deep 
to bedrock. 


Slow permeability 


No unfavorable 
features. 


Not applicable___- 


Slow permeability ; 
poor stability. 


Not applicable____ 
Moderately deep 


to bedrock. 


Slow permeability; 
poor stability. 


Slow permeability. 


No unfavorable 
features. 


Trrigation 


Moderately 
deep to 
bedrock. 


Moderately 
deep to 
bedrock. 


No unfavorable 
features, 


Moderately 
deep to 
bedrock. 


High disper- 
sion; slow 
permeabil- 
ity. 


Cemented hard- 
pan near the 
surface, 


Not applicable. 


Slow permea- 
bility; mod- 
erate alka- 
liniby and sa- 
linity in the 
subsoil. 

Not applicable__ 


Moderately deep 
to bedrock. 


Slow permea- 
bility. 


Slow permea- 
bility. 


No unfavorable 
features. 


Soil features affecting—Continued 


Land leveling 


Moderately 
deep to 
bedrock. 


Moderately 
deep to 
bedrock. 


No unfavorable 
features. 


Moderately 
deep to 
bedrock. 


Dispersed 
clays near 
the surface. 


Cemented layer 
near the sur- 
face. 


Not applicable _ 


Tlighly dispersed 
clay near the 
surface, 


Not applicable__ 
Moderately deep 
to bedrock. 


Shallow to dis- 
persed clay. 


No unfavorable 
features. 


No unfavorable 
features. 


Terraces and 
diversions 


No unfavorable 
features. 


No unfavorable 
features, 


No unfavorable 
features. 


No unfavorable 
features. 


High disper- 
sion; high 
content of 
salt. 


Shallowness; 
rapid permea- 
bility. 


Shallowness___-- 


High dispersion ; 
moderate alka- 
linity and 
salinity in the 
subsoil. 


Shallowness...-- 
No unfavorable 
features. 


Poor stability__- 


No unfavorable 
features. 


No unfavorable 
features. 


Waterways 


No unfavorable 
features. 


Moderately 
slow 
permeability. 


No unfavorable 
features. 


No unfavorable 
features, 


High erodibil- 
ity; high 
dispersion. 


Shallowness_.__. 


Susceptibility to 
erosion; shal- 
lowness. 


High dispersion; 


high erodi- 
bility. 


Shallowness.__-- 
No unfavorable 
features. 


No unfavorable 
features. 


Moderate to 
poor stability. 


No unfavorable 
features. 


Sewage disposal 
fields 


Moderate permea- 
bility and moder- 
ate depth to bed- 
rock are severe 
limitations. 

Slow permeability, 
moderate depth to 
bedrock, and clay 
content are severe 
limitations. 

No unfavorable 
features, 


Moderate permea- 
bility and moderate 
depth to bedrock 
are severe 
limitations. 

Slow permeability, 
high dispersion, 
and corrosiyeness 
are severe 
limitations. 


No unfavorable fea- 
tures. 


Bedrock near the 
surface is a severe 
limitation. 


Slow permeability, 
high dispersion, 
and corrosiveness 
are severe limita- 
tions. 


Slow percolation in 
bedrock is a severe 
limitation. 

Moderate depth to 
bedrock is a severe 
limitation. 

Slow permeability 
and clay content 
of soil are severe 
limitations. 


Slow permeability, 
clay content of 
soil, and occasional 
flooding are severe 
limitations. 


No unfavorable 
features. 
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Building sites 


Moderate to 
high shrink- 
swell potential; 
fair bearing 
capacity. 

High shrink- 
swell poten- 
tial; fair 
bearing 
capacity. 

Poor bearing 
capacity to a 
depth of 30 
inches. 

Moderate shrink- 
swell poten- 
tial; fair 
bearing 
capacity. 

High dispersion; 
high shrink- 
swell poten- 
tial; heave by 
frost action 
high. 

No unfavorable 
features. 


Fair bearing ca- 
pacity and 
shear strength. 


High shrink- 
swell poten- 
tial; highly 
dispersed sub- 
soil. 


Moderate shrink- 
swell potential. 


No unfavorable 
features. 


High shrink- 
swell potential, 


High shrink- 
swell potential. 


No unfavorable 
features. 
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Soil serics or type and 
map symbols ! 


Bridger stony loam (Bs)- 


Castle (Ca; Cb, Cc)----- 


Chama (Cd, Cf, Cg).--- 


Cheadle loam (Cn, Co). 


Cheadle stony loam 
and channery loam 
(Ch, Ck, Cm, Cp, 
Cr, Cs, Ad, Af, Ag, 
Dt, Du, Sc, Sp, Tk, 
Tm, Tn, Wt). 

Cobbly alluvial land 
(Cu). 


Colvin (Cv)...-.-.---.- 


Cowood (Cw, Cx)------ 


Danvers (Da, Db, De, 
Dd, Df, Dg, Dh, Dk, 
Dm, Dn, Do, Dp, 
Bd, Jp). 


Darret (Dr, Ds, Dt, 
Du, Dy). 


Dimmick (Dw)__..____ 


Duneom (Dx, Dy, Dz, 
Cs, Hu, Sr, St). 


See footnote at end of table, 
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TABLE 11.—/'ngineering 


Suitability as souree of— 


Soil features affecting— 


se ts 


Topsoil 


Good to fair in 
upper 8 
inches. 


Fair in upper 6 
inches; poor 
below. 


Good in upper 8 
inches; fair 
between 8 
and 30 inches. 

Good in upper 4 
inches; poor 
below. 


Not suitable--.- 


Fair in upper 
12 inches; not 
suitable be- 
low. 


Good in upper 
12 inches; 
fair to poor 
-between 12 
and 30 
inches; not 
suitable be- 
low 30 inches. 

Good in upper 
4 inches; fair 
between 4 
and 24 
inches. 

Poor; high con- 
tent of clay. 


Gravel 


Not suitable- - 


Not suitable _- 


Not suitable -_ 


Not suitable-- 


Not suitable_ 


Not suitable - - 


Good for 


road sub- 
base; not 
suitable for 
concrete. 


Not suitable 


in upper 30 
inches; 
good be- 
low for 
road sub- 
base. 


Not suitable... 


Not suitable__ 


Not suitable_. 


Road fill 


Poor in upper 
8 inches; 
fair be- 
tween 8 
and 15 
inches; 
good below 
15 inches. 


POOPs.¢ 2226-42 


Fair to poor-- 


Not suitable- 


Poor in upper 
80 inches; 
good be- 
low. 


Poor_..---.-- 


Highway 
location 


No unfavorable 
features, 


Heave by frost 
action high; 
poor stability. 


Heave by frost 
action high. 


Shattered sand- 
stone near the 
surface. 

Shallow to frac- 
tured sand- 
stone. 


Susceptibility 
to flooding. 


Poor drainage; 
heave by 
frost action 
high. 


No unfavorable 
features. 


No unfavorable 
features. 


Heave by frost 
action high. 


Susceptibility 
to flooding; 
heave by 
frost action 
high. ; 

Shallow to bed- 
rock. 


Farm ponds 


Reservoir 


Embankment 


Rapid permea- 
bility in 
gravelly sub- 
stratum. 


No unfavorable 
features. 


No unfavorable 
features. 


Shallow to shat- 
tered sand- 
stone. 

Shallow to frac- 
tured sand- 
stone. 


Very rapid per- 
meability. 


No unfavorable 
features. 


Rapid permea- 
bility. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


Shallow to bed- 
tock, 


Rapid permeability 
in gravelly sub- 
stratum, 


High shrink-swell 
potential; poor 
stability. 


Moderately deep to 
shale. 


Shallowness_____.... 


Shallowness__..... 


Very rapid perme- 
ability; high con- 
tent of gravel and 
sand, 


Moderate shrink- 
swell potential in 
upper 36 inches; 
moderate stabil- 
ity; high com- 
pressibility. 

Rapid permeability ._ 


Moderate shrink- 
swell potential; 
fair stability; 
medium to high 
compressibility ; 
rapid permea- 
bility in substra- 


um. 
Moderate shrink- 
swell potential; 
fair to poor sta- 
bility; fair com- 
pactibility. 
High shrink-swell 
potential; poor 
stability; high 
compactibility. 


High content of or- 
ganic matter in 
surface layer; 
shallow soil. 
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interpretations for soils—Continued 


Agricultural 
drainage 


No unfavorable 
features. 


Slow permea- 
bility; moderate 
depth to shale. 


Moderately deep 
to clay loam 
shale, 


Not applicable. ._- 


Not applicable. sao 


No unfavorable 
features, 


Perched water 
table caused by 
shale at depth 
of 5 to 10 fect. 


Not applicable___- 


No unfavorable 
features. 


Moderately deep 
to shale. 


Very slow perme- 
ability; no out- 
let in most 
places. 


Not applicable. _._ 


Irrigation 


Stoniness__.-._- 


Slow permea- 
bility; moder- 
ate depth to 
shale. 


Moderately 
deep to shale. 


Not appliecable-- 


Not applicable _ - 


Very low mois- 
ture-storage 
capacity. 


Water table 1 
to 5 feet be- 
low surface. 


Not applicable _- 


No unfavorable 
features. 


Moderately 


deep to shale. 


Susceptibility 
to flooding. 


Not applicable__ 


Soil features affecting—Continued 


Land leveling 


Terraces and 
diversions 


Waterways 


Stones and cob- 
blestones 
throughout 
soil. 


High content of 
clay; slow 
permeability; 
moderate 
depth to 
shale. 

Moderately 
deep to shale. 


Not applicable. - 


Not applicable. _ 


High content of 
stones and 
cobblestones; 
very low 
moisture- 
storage capac- 

ity. 

No unfavorable 
features. 


Not applicable. - 


No unfavorable 
features. 


Moderately 
deep to shale. 


High content of 
clay; suscepti- 
bility to 
flooding. 


Not applicable__ 


Stones and cob- 
blestones 
throughout 
soil. 


Slow permea- 
bility. 


No unfavorable 
features. 


Shallowness_____ 


Shallowness_...- 


High content of 
cobblestones, 
stones, peb- 
bles, and 
sand. 


No unfavorable 
features. 


Not applicable. - 


No unfavorable 
features. 


No unfavorable 
features, 


High content of 
clay; suscepti- 
bility to 
flooding. 


Not applieable_- 


Stones and cob- 
blestones 
throughout 
soil. 


Slow permea~ 
bility; fair to 
poor stability. 


No unfavorable 
features. 


Shallowness_____ 


Shallowness__.- - 


High content of 
cobblestones, 
stones, peb- 
bles, and 
sand. 


Water table 1 
to 5 feet be- 
low surface. 


Shallowness. .._- 


No unfavorable 
features. 


No unfavorable 
features. 


Periodic flood- 
ing. 


Bedrock near 
the surface; 
stones in sur- 


face layer. 


Sewage disposal 
fields 


No unfavorable 


features, 


Slow permeability is 


a severe limita- 
tion. 


Slow percolation in 


shale at moderate 
depth is a severe 
limitation. 


Shattered sandstone 


near the surface is 


a severe limitation. 
Shattered sandstone 


near the surface is 


a severe limitation. 


Very rapid permea- 


bility and suscep- 

tibility to flooding 
are severe limita- 

tions. 


Water table 1 to 5 


feet below surface 
is a severe limita- 
tion. 


Shallowness is a 


severe limitation. 


No unfavorable fea- 


tures. 


Moderately slow 


permeability and 
shale at moderate 
depth are severe 
limitations. 


Very slow permea- 


bility and clay 
content of soil are 
severe limitations. 


Slow percolation in 


bedrock is a 
severe limitation. 
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Building sites 


No unfavorable 
features. 


High shrink- 
sweil poten- 
tial. 


Moderate shrink- 
swell potential. 


No unfavorable 
features. 


No unfavorable 
features. 


Subject to 
flooding. 


Water table 1 to 
5 feet below 
surface; mod- 
erate shrink- 
swell potential. 


No unfavorable 
features. 


No unfavorable 
features. 


Moderate shrink- 
swell poten- 
tial. 


High shrink- 
swell poten- 
tial; periodic 
flooding. 


No unfavorable 
features. 
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Taste 11.—ngineering 


Suitability as source of— Soil features affecting— 


Soil series or type and 
map symbols! 


Fargo (Fa)-.---------- 


Fergus clay loam (Fe, 


Fergus silty clay loam, 
shale substratum 
(Fs). 


Gallatin loam and clay 
loam (Ga, Gb 
Gr). 


Gd, 


Gallatin loam, clay sub- 
stratum (Gc). 


Hegne (Fa)_.-.-.------ 


Hughesville (Hu, St)--- 


Judith clay loam (Jb, 
Je, Jd, Jf, Dm, Dn, 
Do, Wk). 


Judith cobbly clay 
loam, Judith gravelly 
clay loams, and 
Judith gravelly 
loam (Ja, Jh, Jk, JI, 
jm, Jn, Jo, Jp, Jr, 

Js, Jt, Ju, Jv, Dp, 
Ug, Uh). 
Lamoure (Cy)---.-~---- 


Laurel (Av)_--------.-- 


See footnote at end of table, 


Topsoil 


Poor; high con- 
tent of clay. 


Good in upper 
6 inches; fair 
below. 


Good in upper 
6 inches; fair 
between 6 
and 20 
inches. 


Good__--..---- 


Good in upper 
12 inches; 
poor below. 


Poor; high con- 
tent of clay. 


Good in upper 
5 inches; fair 
between 5 
and 10 
inches; poor 
below 10 
inches. 

Fair in upper 5 
to 10 inches; 
poor below. 


Fair in upper 
12 inches; 
poor below. 


Not’suitable -..- 


Gravel 


Not suitable_ 


Not suitable- 


Not suitable. 


Not suitable__ 


Not suitable. _ 


Not suitable _- 


Not suitable - 


Not suitable 
in upper 30 
inches; 
good for 
road sub- 
base below. 


Not suitable 
for con- 
crete; good 
for road 
subbase if 
mixed. 


Not suitable. - 


Not suitable _. 


Road fill 


POGle 2c =a ese 


Poor to fair__- 


Poor to fair__- 


Fair to poor 
in upper 30 
inches; 
good below. 


Good_--_---- 


Not suitable .. 


Highway 
location 


Poor drainage; 
heave by 
frost action 
high. 

Heave by frost 
action high. 


Heave by frost 
action high. 


Imperfect 
drainage; 
heave by frost 
action modor- 
ate. 


Poor drainage; 
heave by 
frost action 
high. 


Poor drainage; 
heave by 
frost action 
high, 


Hard bedrock at 
18 to 30 


inches. 


Heave by frost 
action high. 


No unfavorable 
features. 


Poor drainage; 
heave by 
frost action 
high. 


High dispersion; 
high erodi- 
bility; heave 
by frost ac- 
tion high. 


Farm ponds 


Reservoir 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


Moderately 
deep to per- 
vious bed- 
rock. 


Rapid perme- 
ability below 
a depth of 30 
inches, 


Rapid perme- 
ability below 
a depth of 24 
inches. 


No unfavorable 
features. 


No unfavorable 
features. 


Eimbankment 


High shrink-swell 
potential; poor 
stability. 


Moderate shrink- 
swell potential; 
high compressi- 
bility. 


Moderate shrink- 
swell potential; 
fair to poor sta- 
bility; fair com- 
pactibility. 


Medium to high 
compressibility ; 
moderate sta- 
bility; high con- 
tent of organic 
matter. 

High shrink-swell 
potential; fair 
stability. 


High shrink-swell 
potential; poor 
stability. 


Moderate depth; 
moderate shrink- 
swell potential; 
bedrock moder- 
ately deep below 
the surface. 

No unfavorable 
features. 


Rapid permeability .- 


Moderate shrink- 
swell potential in 
upper 36 inches; 
moderate stabil- 
ity; high com- 
pressibility. 

High dispersion; 
poor stability; 
susceptibility to 
piping. 
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interpretations for soils—Continued 


‘lil 


Soil features affecting—-Continued 


Agricultural 
drainage 


Very slow perme- 
ability. 


Moderate per- 
meability. 


Shale at a depth 
of 30 to 40 
inches. 


No unfavorable 
features, 


Very slow perme- 
ability below a 
depth of 12 
inches. 


Very slow perme- 
ability. 


Not applicable_._- 


No unfavorable 
features. 


No unfavorable 
features. 


Perched water 
table caused by 
shale at a depth 
of 5 to 10 fect. 


High dispersion; 
slow perme- 
ability. 


Trrigation 


Land leveling 


Poor drainage; 
very slow 
permeability. 


No unfavorable 
features, 


Shale ata 
depth of 30 
to 40 inches. 


Imperfect 
drainage. 


Water table at 
a depth of 
2% to 4 feet; 
very slow 
permeability 
below 12 in- 
ches. 

Poor drainage; 
very slow 
permeability. 


Not applicable_ _ 


No unfavorable 
features. 


Limited depth 
for storing 
moisture, 


Water table 
1 to 5 feet 
below sur- 
face. 


High dispersion; 
slow perme- 
ability. 


High content of 
clay. 


No unfavorable 
features, 


Shale at a depth 
of 30 to 40 
inches. 


No unfavorable 
features. 


Water table at 
a depth of 
2% to 4 feet; 
clay at 12 
inches. 


High content of 
clay. 


Not applicable_- 


High lime con- 
centration 
near the sur- 
face. 


Tigh lime con- 
centration, 
near the sur- 
face; moder- 
ately deep to 
gravel. 


No unfavorable 
features. 


High dispersion; 
slow perme- 
ability. 


Terraces and 
diversions 


Waterways 


Sewage disposal 
fields 


High content of 
clay. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features, 


Water table at 
a depth of 
2% to 4 feet. 


Tigh content of 
clay. 


Stoniness; 
steep slopes. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features, 


High dispersion. 


High content of 
clay. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


High water 
table. 


High content of 
clay. 


Stoniness; 
steep slopes. 


Very gravelly 
substratum 
below a 
depth of 30 
inches. 


Very gravelly 
substratum 
below a depth 
of 30 inches. 


Water table 
1 to 5 feet 
below sur- 
face. 


High dispersion; 
high content 
of salt. 


Very slow permea- 
bility and poor 
drainage are 
severe limitations. 

Moderate permea- 
bility and clay 
content of soil 
are severe limi- 
tations. 

Moderate perme- 
ability, shale sub- 
stratium, and 
clay content of 
soil are severe 
limitations. 

Seasonally high 
water table and 
occasional flood- 
ing are severe 
limitations. 


High water table 
and very slow 
permeability be- 
low 12 inches are 
severe limitations. 


Very slow permea- 
bility and poor 
drainage are 
severe hmita- 
tions. 

Bedrock at moder- 
ate depth is a 
severe limitation. 


No unfavorable 
features. 


No unfavorable 
features, 


Water table 1 to 5 
feet below surface 
is a severe limita- 
tion, 


High dispersion, 
slow permeability, 
and clay content 
of soil are severe 
limitations. 


Building sites 


High shrink- 
swell poten- 
tial; poor 
drainage. 

Moderate 
shrink-swell 
potential. 


Moderate 
shrink-swell 
potential. 


Imperfect 
drainage; 
moderate or 
low shrink- 
swell poten- 
tial. 

Poor drainage; 
high shrink- 
swell poten- 
tial. 


Very slow per- 
meability; 
poor drainage. 


No unfavor- 
able features. 


Moderate 
shrink-swell 
potential in 
upper 30 
inches of soil. 


No unfavorable 
features. 


Poor drainage; 
moderate 
shrink-swell 


potential in 
upper 36 
inches. 

High shrink- 
swell poten- 
tial; high dis- 


persion; heave 
by frost ac- 
tion high. 
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SOIL SURVEY SERIES 1959, NO. 42 


Tasrix 11.—Lnginecring 


Soil series or type and 
map symbols! 


Suitability as source of— 


Soil features affecting— 


Topsoil 


Lismas (La, Le)_------- 


Little Horn (Lh). ---.-- 


Loberg (Lr, Ls, Wr).--- 


Maginnis (Ma, Mb, Mc, 
Ah, Ar, As). 


Midway (Cf, Cg, Mw, 
Mx). 


Pierre (Pe, Pd, La)_.--- 


Promise (Pm, Po, Pp, 
Pr). 


Raynesford (Rf, Ra, Gr, 
Jr, Js, Ra, Rd, Ss). 


Rhoades (Ro, Wm)-_.--- 
Sapphire (Sb, Sc, Ls)_.. 


Savage silty clay (Bf, 
Sd, Se, Sf). 


Savage silty clay loam 
(Sg, Sh, Sk, Jt). 


Skaggs (SI, Sm, Sn, So, 
Sp, Sr, Ss, St, Dz). 


Slocum (Su)----.-.---- 


Not suitable ~__- 


Fair in upper 6 
inches; stones 
in surface 
layer. 


Fair in upper 12 
inches; poor 
below. 


Fair to poor in 
upper 6 
inches. 


Good in upper 
12 inches; fair 
. below. 


Fair in upper 6 
inches. 


Fair to poor---- 


Good in upper 
5 inches; poor 
below. 


Good in upper 
5 inches; fair 
below. 


Good in upper 
8 inches. 


Good in upper 
16 inches; fair 
below. 


See footnote at end of table. 


Gravel 


Farm ponds 


Not suitable __ 


Not suitable -- 


Not suitable -- 


Not suitable-- 


Not suitable. _ 


Not suitable -- 


Not suitable. 


Not suitable__ 


Not suitable —_. 


Not suitable__ 


Not suitable_- 


Not suitable _- 


Not suitable_. 


Not suitable__ 


Road fill Highway 
location 
Reservoir Embankment 
PO6rseco52se% Poor stability ; Clay shale near | Moderate shrink- 
heave by frost the surface. swell potential; 
action high. poor stability. 
POOPsecoo55hc Heave by frost | Moderately Moderate shrink- 
action mod- deep to swell potential; 
crate. pervious bed- moderately deep 
rock. to bedrock. 
POOPe wcae see. Heave by frost | No unfavorable | Moderate shrink- 


Fair to good-_ 


Poor to fair__- 


Poor in upper 
12 inches; 
fair to poor 
below. 


Poor in upper 
16 inches; 
high con- 
tent of 
organic 
matter. 


action high. 


No unfavorable 
features. 


Heave by frost 
action mod- 
erate. 


Heave by frost 
action high. 


Heave by frost 
action high. 


High content of 
organic mat- 
ter in upper 
12 inches. 

Heave by frost 
action high. 


Heave by frost 
action mod- 
erate. 


Heave by frost 
action mod- 
erate or high. 


Heave by frost 
action 
moderate. 


Heave by frost 
action 
moderate. 


High content of 
organic 
matter; im- 
perfect drain- 
age. 


features. 


Shallow to per- 
vious bed- 
rock. 

Shallow to shale. 


No unfavorable 
features, 


No unfavorable 
features. 


High content of 
organic mat- 
ter in upper 
12 inches. 

No unfavorable 
features. 


Moderately 
deep to per- 
vious bed- 
rock. 

No unfavorable 
features. 


No unfavorable 
features. 


Moderately 
deep to 
pervious 
bedrock. 


No unfavorable 
features. 


swell potential; 
moderate to poor 
stability. 

Shallow to bedrock _- 


Shallowness; mod- 
erate shrink-swell 
potential. 


High shrink-swell 
potential; fair to 
poor stability. 


High shrink-swell 
potential; fair to 
poor stability. 


High content of or- 
ganic matter in 
upper 12 inches. 


Fair to poor stabil- 
ity; high shrink- 
swell potential. 


Moderately deep to 
bedrock, 


Moderate to high 
shrink-swell poten- 
tial; moderate 
stability; high 
compressibility. 

Moderate stability; 
high compressi- 
bility. 


High content of 
organic matter in 
upper 7 inches; 
moderately deep 
to bedrock. 

High content of 
organic matter in 
upper 16 inches. 
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interpretations for soils—Continued. 


Soil features affecting—Continued 


Waterways 


Sewage disposal 
fields 
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Building sites 


Agricultural Irrigation Land leveling Terraces and 
drainage diversions 
Not applicable___.| Not applicable_-] Not applicable} Shallow to 


Stones through- 
out; moderately 
deep to bed- 
rock. 


Moderately slow 
permeability. 
Not applicable... 


Not applicable_.-- 


Slow permeability — 


Slow permeability. 


No unfavorable 
features, 


Slow permeability: 
No unfavorable 
features. 


Moderately slow 
permeability. 


No unfavorable 
features. 


Moderately deep 
to bedrock. 


Fluctuating water 
table. 


Stones through- 
out; moder- 
ately deep to 
bedrock. 


Moderately 
slow perme- 
ability. 


Not applicable __ 


Not applicable _ 


Slow permea- 
bility; poor 
workability. 


Slow permea- 
bility. 


No unfavorable 
features, 


Slow permea- 
bility. 


Moderately 
deep to bed- 
rock. 


Moderately slow 
permeability. 


No unfavorable 
features. 


Moderately 
deep to 
bedrock. 


Fluctuating 
water table. 


Stones through- 
out; moder- 
ately deep to 
bedrock. 


Shallow to clay_. 


Not applicable__ 


Not applicable _- 


Moderately 
deep to shale; 
clay texture. 


Slow permea- 
bility. 


No unfavorable 
features, 


Moderately dis- 
persed clay 
subsoil 


Moderately 
deep to bed- 
rock, 


No unfavorable 
features. 


No unfavorable 
features. 


Moderately 
deep to 
bedrock. 


No unfavorable 
features. 


shale. 


Stones through- 
out soil. 


No unfavorable 
features. 


Shallow to bed- 
rock. 


Shallowness___-- 


No unfavorable 
features. 


No unfavorable 
features, 


No unfavorable 
features. 


Very slow per- 
meability. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features, 


Fluctuating 
water table. 


Shallow to 
shale. 


Stones through- 
out soil. 


No unfavorable 
features, 


Shallow to bed- 
rock. 


Shallowness_-.-- 


Slow permea- 
bility. 


Slow permea- 
bility. 


No unfavorable 
features, 


No unfavorable 
features. 


No unfavorable 
features, 


No unfavorable 
features, 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


Slow permeability 
and shale near the 
surface are severe 
limitations. 

Slow to moderate 
percolation in bed- 
rock is a moderate 
or severe limita~ 
tion. 

Moderately slow per- 
meability is a 
severe limitation. 


Bedrock near the 
surface is a severe 
limitation, 

Moderately slow 
permeability and 
shallowness to 
shale are severe 
limitations. 

Slow permeability, 
clay content of 
soil, and shale at 
moderate depth 
are severe limita- 
tions. 

Slow permeability 
and clay content 
of soil are severe 
limitations. 

Moderate permea- 
bility is a mod- 
erate limitation. 


Very slow permea- 
bility and mod- 
erate depth to 
bedrock are severe 
limitations. 

Moderate percola- 
tion in bedrock is 
a moderate or 
severe limitation. 

Moderately slow 
permeability and 
clay content of 
soil are severe 
limitations. 

Moderate permea- 
pility and clay 
content of soil are 
severe limitations. 


Moderate depth to 
bedrock is a 
severe limitation. 


Water table fluctuat- 
ing between 
depths of 3 to 5 
feet is a severe 
limitation. 


High shrink- 
swell poten- 
tial. 


No unfavorable 
features, 


High shrink- 
swell potential. 


No unfavorable 
features, 


Moderate 
shrink-swell 
potential. 


High shrink- 
swell poten- 
tial. 


High shrink- 
swell poten- 
tial. 


Fair to poor 
bearing capac- 
ity. 


High shrink- 
swell poten- 
tial; fair bear- 
ing capacity. 


No unfavorable 
features. 


High shrink- 
swell potential; 
fair bearing 
capacity. 


Moderate shrink- 
swell poten- 
tial; fair 
bearing 
capacity. 

No unfavorable 
features. 


Imperfect 
drainage. 
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Soil series or type and 
map symbols ! 


Taste 11.—ngineering 


Suitability as source of— 


Topsoil 


Gravel 


Spring Creek (Sv, Bg, 
Bh, 


s). 
Straw clay loam (Sw, 


Sx). 


Straw clay loam, 
gravelly substratum 


(Sy). 


Terrad clay (Ta, Tb, 
Aw). 
Terrad silty clay (Te)-- 


Teton (Td, Tf, Th, Tk, 
Tm, Tn, Wt). 


Twin Creek (To, Tp, 
Tr, Tw). 


Utica (Ua, Ub, ne Uh, 


Dv, Ju, Jv, Wn). 


Winifred (Wb, We, 
Wd, Wf, Wh, Wk, 
Wm, Wn). 


Woodhurst (Wo, Wp, 
Wr, Ws, Wt). 


Good in upper 
8 inches; fair 
below. 


Good in upper 
8 inches. 


aire se Sedat ee, 


Good in upper 
10 inches; 
fair below. 


Fair in upper 8 
inches; poor 
below. 


Poor; very 
stony. 


Not suitable-- 


Not suitable. _ 


Not suitable_- 


Not suitable -- 


Not suitable ~~. 


Not suitable .. 


Not suitable -- 


Good for 
road sub- 
base or grav- 
el surface. 


Not suitable __ 


Not suitable __ 


1§ymbols in parentheses are those of the mapping units, including complexes and undifferentiated soil groups, in which soils of the 


series or type occur. 


Soil features affecting— 


Farm ponds 


Embankment 


Road fill Highway 
location 
Reservoir 

Good --..-..- Shallow to Shallow to 

bedrock. pervious 

bedrock, 

Poor. ..-.---- Heave by frost | No unfavorable 
action features. 


Poor in upper 
24 inches; 
good below. 


Poor in upper 
9 inches; 
fair to good 
below. 


Fair to poor .. 


moderate. 


No unfavorable 
features. 


Heave by frost 
action high. 


Heave by frost 
action high. 


High content of 
organic mat- 
ter in upper 
9 inches. 


Heave by frost 
action 
moderate. 


No unfavorable 


features, 


Heave by frost 
action high. 


Many stones... - 


Rapid permea- 
bility below 
24 inches. 


All features 
favorable. 


No unfavorable 
features. 


Moderately 
deep to bed- 
rock. 


No unfavorable 
features. 


Rapid per- 
meability. 


No unfavorable 
features. 


Rapid permea- 
bility. 


Not applicable. -.... 


Poor stability; high 
compressibility. 


Rapid permeability 
below a depth of 
24 inches. 


High shrink-swell po- 


tential; poor sta- 
bility; high com- 
pressibility. 


Wigh shrink-swell 
potential; poor 
stability; high 
compressibility. 


High content of or- 
ganic matter in 
upper 9 inches; 
moderately rapid 
permeability. 

Moderate shrink- 
swell potential; 
high compressi- 
bility. 


Rapid permeability. 


High shrink-swell 
potential; high 
compressibility ; 
poor stability. 


Rapid permeability -_ 
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interpretations for soils—Continued 


Soil features affecting—Continued 


Agricultural 
drainage 


Irrigation 


Land leveling 


Terraces and 
diversions 


Waterways 


Not applicable__-_- 


No unfavorable 
features. 


No unfavorable 
features. 


Moderately slow 
permeability ; 
moderately 
deep to shale. 


Moderately slow 
permeability. 


Deep or moder- 
ately deep to 
bedrock. 


No unfavorable 
features. 


No unfavorable 
features. 


Moderately slow 
permeability. 


Not applicable__.. 


Not applicable. _ 


No unfavorable 
features. 


Moderately 
deep over 
gravel; mod- 
erate mois- 
ture-storage 
capacity. 

Moderately slow 
permeability ; 
moderately 
deep to shale. 


Moderately 
slow permea- 
bility. 


Deep or moder- 
ately deep to 
bedrock. 


No unfavorable 
features. 


High content of 
gravel; low 
moisture- 
storage 
capacity. 


Moderately 
slow permca- 
bility; deep 
or moderately 
deep to salts 
in shale. 

Not applicable. - 


Shallowness; 
stones in 
surface soil. 

No unfavorable 
features. 


Moderately 
deep to 
coarse 
material, 


Moderately 
deep to shale. 


No unfavorable 
features. 


Deep or moder- 
ately deep to 
bedrock. 


No unfavorable 
features. 


Thin surface 
layer; high 
content of 
gravel; low 
moisture- 
storage 
capacity. 

Deep or moder- 
ately deep to 
shale. 


Not applicable-- 


Shallowness_.--- 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


No unfavorable 
features. 


Rapid permea- 
bility, 


No unfavorable 
features, 


Stoniness_-.---- 


Sewage disposal 
fields 


Building sites 


Shallowness__.-- 


No unfavorable 
features. 


No unfavorable 


features. 


High content of 
clay. 


No unfavorable 
features. 


No unfavorable 
features, 


No unfavorable 
features. 


Low moisture- 
storage 
capacity. 


No unfavorable 
features. 


Stoniness..---_-- 


Bedrock near the 
surface is a severe 
limitation, 

Moderate permea- 
bility and clay 
content of soil are 
severe limitations. 

No unfavorable 
features, 


Moderately slow 
permeability and 
clay content of 
soil are severe 
limitations. 

Moderately slow 
permeability and 
clay content of 
soul are severe 
limitations. 

Moderate or rapid 
percolation in bed- 
rock is a moderate 
limitation. 


Moderate permeabil- 
ity and clay con- 
tent of soil are 
moderate limita~- 
tions. 

No unfavorable 
features. 


Moderately slow 
permeability is a 
severe limitation. 


Stoniness and mod- 
erate depth to 
bedrock are severe 
limitations. 


No unfavorable 
features. 


Moderate shrink- 
swell poten- 
tial. 


No unfavorable 
features. 


High shrink- 
swell poten- 
tial. 


High shrink- 
swell poten- 
tial. 


No unfavorable 
features. 


Moderate or 
low shrink- 
swell poten- 
tial. 


No unfavorable 
features. 


Moderate or 
high shrink- 
swell poten- 
tial, 


No unfavorable 
features. 
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Emphasis is on those features that have an adverse effect 
on the engineering uses of the soils. 

The descriptions and the profiles given in table 8 were 
used. in estimating the suitability of the soils in table 11 
for topsoil, gravel, and road fill, and in determining the 
features that affect engineering structures and features. 
Because there may be variations from these profiles, the 
ratings of soils for some uses may differ somewhat from the 
ratings listed in table 11. 


Formation and Classification of Soils 


This section consists of four main parts. The first part 
discusses the factors of soil formation and tells how these 
factors have influenced the formation of soils in the survey 
area. The second part describes the soil order, or highest 
category in the system of soil classification, and the great 
soil groups represented in the survey area. It also lists 
the soil series in their respective soil orders .and their 
great soil groups. The third part, in alphabetic order, 
describes each soil series in the survey azea, including a 
profile typical of the series. The fourth part gives the 
results of physical and chemical analyses of selected soils. 


Factors of Soil Formation 


Soils are mixtures of weathered rock and minerals, 
organic matter, water, and air, each of which vary in the 
different soils. The major factors that interact in the 
formation of soils ave (1) parent material, (2) climate, (3) 
plant and animal life, particularly plant life, (4) topog- 
raphy, or lay of the land, and (5) time. The character- 
istics of a soil at any given place are determined by the 
interaction of these five factors. 
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Parent material 


Figure 18 shows that several geologic formations are 
exposed in the survey area. These formations range in 
age from Mississipian to Quaternary. In addition, allu- 
vium. has been laid down recently in the valleys. Many 
kinds of parent material weathered from these formations. 
The formations represent seven. geologic periods that can 
be grouped in the Pretertiary, Tertiary, Quaternary, and 
Recent periods. 

Pretertiary—Many soils in the foothills and moun- 
tainous areas and in the rolling aveas of the plains section 
developed in place from materials that were deposited 
on the bottom of what was once a great sea. If, referring 
to figure 18, we start with Colorado shale, which is in the 
plains section, and go downward through the formations 
and upward in elevation to the mountains, we see several 
kinds of shale, sandstone, siltstone, and limestone, all of 
which formed from sediments deposited during the Pre- 
tertiary period. From these materials, many different 
kinds of soils developed. 

Tertiary —F igure 18 indicates that the Woodhurst, Lo- 
berg, and Cowood soils developed in place from igneous 
rock, Although not shown in figure 18, other soils in 
the survey area also developed in place from igneous rock. 
Igneous rock formed from molten materials that pushed 
to or near the surface during the Tertiary period when 
the crust of the earth was highly disturbed by volcanic 
action, During this period Pretertiary materials were 
pushed up to approximately their present elevation. 

Quaternary. —Quaternary deposits make up benches, or 
broad alluvial plains, and ‘also the lower terraces of the 
basin proper. Geologists have grouped these benches and 
terraces into five levels according to their elevations. The 
material of the younger, lower terraces was deposited by 
present streams. The pebbles and cobblestones underly- 
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Figure 18.—Relation of soils in survey area to geologic formations and to one another. 
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ing the soils of the high benches, or broad alluvial plains, 
were deposited by former, larger streams that flowed from 
the Little Belt and Highwood Mountains and from the 
Big Snowy Mountains, in Fergus County, and converged 
in the Judith Basin (16). Ina few areas nearly all the 
pebbles and cobblestones are igneous rock, but in most 
places they are mixed and consist mainly of limestone and 
partly of igneous rock, sandstone, and quartzite. The 
parent material of the soils overlying the pebbles and 
cobblestones is dominantly clay loam alluvium that washed 
from the uplands, but it includes some windblown material. 

Lvecent.—Recent deposits have been deposited ‘by the 
streams that exist today. ‘This alluvium consists of loam, 
clay loam, and clay, as well as small amounts of very 
cobbly or very gravelly sandy loam or loamy sand. The 
thickness of the material varies. In a few places the soils 
formed from this alluvium are underlain by shale at a 
depth of 4: to 6 feet, but in most places shale is at a depth of 
more than 15 feet. These soils are subject to varying 
degrees of flooding. Some of them havea high water table. 
They have very little hovizonation, though the material is 
stratified in many areas, 


Climate 


As stated in the section “General Nature of the Survey 
Area,” the climate in the survey area is continental and is 
greatly affected by topography. The Little Belt, Moun- 
tains adjom the survey area on the southwest and the 
Tighwood Mountains on the northwest, and both ranges 
greatly influence the amount of annual precipitation and 
the length of the growing season in the survey area, Gen- 
erally, the higher the elevation, the greater the annual 
Scie and the shorter the growing season (table 


Taste 12.—Llevation, annual precipitation, and mumber 
of frost-free days in physiographic areas 


Annual | Frost-free 
Physiographic area Elevation precipita- days 
7 tion 

7 Feet Inches Number 
Little Belt Mountains...) 6,000 to 9,000 | 22 to 34 | 80 to 90 
Highwood Mountains. _~ 5,000 to 7,000 | 22 to 26 |; $0 to 95 
Foothills. --__-_---.--- 4,500 to 6,000 | 18 to 22! 95 to 105 . 
Plains section...-.-_..- 8,700 to 4,500 14 to 18 | 100 to 120 


The greater part of the Little Belt Mountains is 7,000 
to 9,000 feet above sea level, and the‘greater part of the 
Highwood Mountains is 5,000 to 7,000 feet. The elevation 
of the plains section is 4,199 feet at Stanford and 4,300 
feet at Moccasin, but the elevation falls to about 3,700 feet 
in some of the drainageways in the northeastern part of the 
survey area. 

The average annual precipitation at Kings Fill is 
around 28.5 inches. Although Kings Hill is in Cascade 
County, and outside of the survey area, the precipitation 
there is indicative of that in the Little Belt Mountains. 
The average annual precipitation at Stanford was 15.16 
in the period from 1928 through 1958. At Moccasin the 
average was 14.79 inches from 1909 through 1958. An- 
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nual precipitation, therefore, ranges from about 14 inches 
to almost 30 inches in the survey area. 

Consecutive freeze-free days in the high mountains have 
not been recorded, but they are estimated to range from 
75 to 90 days. At Stanford the average number of days 
between the last freeze in spring and the first in fall is 
104 days, whereas at Denton, Fergus County, this average 
is 182 days. Denton is farther from the mountains than 
Stanford and about 4 miles outside of the survey area. 

These differences in annual precipitation and in temper- 
ature affect the kinds of soils that form in the survey area. 
Directly ov indirectly through the influence of climate, 
there are wide differences in the color of the surface layer, 
amount of organic matter, and thickness of soil horizons. 


Plant and animal life 


Grasses, shrubs, trees, micro-organisms, earthworms, 
and other forms of plants and animals live on and in the 
soils and are active in the soil-forming processes. The 
micro-organisms decompose plant residue and by so doing 
help to form organic matter and affect the chemistry of 
the soils. Plant nutrients are converted into a form avail- 
able to higher plants, and the higher plants, in turn, 
produce more residue for micro-organisms to work on. 
Thus, the micro-organisms and higher forms of plant life 
are interdependent. The amounts and kinds of organisms 
that live naturally in any given soil are determined by the 
other interacting factors of soil formation. The influence 
of climate is most apparent, but climate affects the forma- 
tion of soi] Jargely through living organisms, 

Burrowing animals, such as moles, influence the for- 
mation of soils by mixing their upper layers. 

More than 90 percent of the survey area originally was 
covered by grasses. The only sizable areas in trees were 
high in the foothills and in the mountains, 

Grasses lessen the leaching of the basic elements in the 
soil by using nearly all of the precipitation that falls and 
thus preventing moisture from penetrating deep in the 
profile. The depth that moisture penetrates is determined 
partly by the roots of grass, but also by the kind of soil 
material and the amount of precipitation. Through a 
period of time, clay is taken downward by water and in- 
creases the content of clay in the subsoil, or B2 horizon. 
Also, lime accumulates immediately below the subsoil in 
anormal soil. The organic matter produced by roots and 
the grass above the surface helps in forming the granular 
and crumb surface horizon and the blocky and prismatic 
structure of the subsoil that are typical of normal soils in 
grasslands. 

Trees grow naturally in areas where rainfall is higher 
than in grasslands, or where there is adequate moisture 
in the soil at depths greater than those generally reached 
by grass roots. Where the moisture penetrates to depths 
reached by the deep roots of trees, grasses give way to 
trees. The water takes the clay deeper in the profile, 
thicker subsoils are formed, and plant nutrients are 
leached to greater depths. Less organic matter is produced 
by trees than by grass because trees lack dense, fibrous 
root systems. If lime occurs, it is moved downward and 
the soils become acidic. Thus trees, as well as grass, play 
a distinct role in forming soils with clearly expressed 
horizons. 
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Topography 

The topography of the survey area varies greatly. 
Slopes range from nearly level to steep, and areas are roll- 
ing, hilly, rough and broken, or mountainous. This varied 
topography modifies the effect of climate and influences 
the kinds of vegetation that grow. 

The contrast in vegetation that results from the varied 
topography is particularly noticeable when the trees grow- 
ing in the foothills on short, steep, north-facing slopes are 
compared with the grasses on the south slopes. The north 
slopes are shaded by the hills for a longer time than the 
south slopes and receive direct sunlight for a shorter time. 
Snow melts on the north slopes more slowly, less moisture 
is lost through evaporation, and more of it penetrates 
deeper in the soil and permits deeper soil development and 
leaching. On the.north slopes, therefore, more moisture 
is available for plants, and trees instead of grasses grow 
naturally. Also affecting soil formation on the north 
slopes are the downward tilting geologic formations that 
permit seepage in some places. 

Much water runs off some of the steep slopes and highly 
convex areas, and snow blows from the more exposed 
places. In these areas geologic erosion almost keeps pace 
with the weathering of rock and the formation of soils. 
Other than a thin, dark surface horizon and layers below 
with accumulated lime, genetic horizons do not form, The 
Cheadle, Duncom, Midway, and Spring Creek soils formed 
under such conditions. 

But definite genetic horizons.are formed where soils 
receive additional runoff. The soils in swales and in con- 
cave areas that receive runoff from higher ground have 
thicker and darker surface horizons than soils that do 
not receive this runoff. In addition, they have thicker 
and generally finer textured subsoils and a greater depth 
to accumulated lime. Not only does the additional water 
help from these horizons, but it deposits soil particles 
washed from higher, steeper soils. Examples of soils that 
receive additional runoff are those in the Adel, Twin Creek, 
Bridger, and Savage series. 


Time 


Time, measured in hundreds and thousands of years, is 
necessary for the formation of soils. Long periods are 
needed for the rocks to break down physically and for 
them to be changed by chemical reaction and micro- 
organisms in the formation of parent material. Then, ad- 
ditional long periods are needed for the soils to form from 
the parent material, The length of time required for 
the development of a soil depends on other factors. The 
degree of profile development, for example, depends on 
the intensity of other soil-forming factors, the length of 
time these factors have been acting, and the nature of the 
materials from which the soil formed. 

The soils formed in recent alluvium along the present 
streams have little er no genetic horizonation. They are 
young soils because the soil-forming factors have not had 
enough time to develop definite profile characteristics. 

The soils that formed on low terraces are a little older 
than those that formed on stream bottoms. ‘The Straw 
and Twin Creek soils formed on low terraces and have 
faint to distinct horizons. Still older soils are those of 
the Absarokee and Danvers series. The Absarokee soils 
formed in. uplands, and the Danvers soils formed on high 
benches. Both have distinct horizons. 
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Classification of Soils 


This subsection briefly explains the soil classification 
system generally used in the United States and lists the 
soil series of the survey area in their respective soil orders 
and great soil groups. It describes the three soil orders in 
the classification system and the great soil groups repre- 
sented in the survey area. Several of the soil series in the 
great soil groups are discussed. 

Soils are classified into categories that progressively 
become more inclusive. In the United States a natural 
classification system is used that consists of classes or 
groups in six categories. Starting at the top, the categories 
are the order, suborder, great soil group, family, series, 
and type. 

The highest category consists of three orders, and in the 
lowest category thousands of soil types are recognized. 
The suborder and family have not been fully developed 
and, therefore, have been little used. Attention has been 
cirected largely toward great soil groups, series, and types. 
Groups in the highest category are the zonal, intrazonal, 
and azonal orders. : 

Each great soil group consists of several or many soil se- 
ries that have the same general kind of profile. Within the 
same great soil group, however, the soils of different series 
have different kinds of parent material and different de- 
grees of development. 

Soil series and types are defined in the section “How Soils 
Are Mapped and Classified.” ‘The list that follows places 
the soil series of the Judith Basin Area in their respective 
soil orders and great soil groups. 


Order and great 
soil group 
Zonal— Series 
Chestnut__.. Absarokee, Big Timber  (inter- 
grading toward  Lithosols), 


Blaine, Chama, Danvers, Darret, 
Fergus, Maginnis (intergrading 
toward Lithosols), Pierre, 
Promise, Savage, Straw, Terrad, 
Twin Creek, Winifred. : 
Chernozem.. Adel, Alder, Bridger, Gallatin (in- 


tergrading toward Alluvial 
sotls), Little Horn, Slocum (in- 
tergrading toward Atluvial 


soils), Teton, Woodhurst. 
Gray 
Wooded_-. Cowood (intergrading toward 
Lithosols) , Hughesville, Loberg, 


Sapphire. 
Tntrazonal— 
Calcisol__--- Ashuelot, Judith, Raynesford, 
Skaggs. 
Grumusol_._. Castle, Fargo. 


Humic Gley_. Dimmick, Lamoure. 
Planosol____. Blythe. 
Solonchak_-_ Colvin, Hegne, Laurel. 


Solonetz___-. Arvada, Beckton, Rhoades. 
Azonal— 
Alluvial____. Bowdoin, low clay variant (inter- 
grading toward Grumusols). 
Lithosol___- Bainville, Cheadle, Duncom, Lis- 


mas, Midway, Spring Creek. 
Regosol__-_--. Utica. 
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Zonal soils 


The Zonal soils have well-defined profile characteristics 
that reflect the influence of the active forces of soil forma- 
tion, climate, and living organisms. These forces have 
acted on the parent material for a long time but have not 
been subjected to extreme conditions of relief and drain- 
age. Lime has been removed from the Al and B2 horizons 
and has accumulated in a horizon below. The Zonal soils 
in this survey area are Chestnut soils, Chernozems, and 
Gray Wooded soils. 

CHESTNUT SOILS 

The Chestnut soils of this survey area have thin to 
moderately thick grayish-brown to dark grayish-brown A 
horizons, blocky or prismatic-blocky B horizons, and. hori- 
zons of calcium carbonate accumulation that generally 
start at a depth of 10 to 24 inches and grade to less cal- 
careous C or R horizons. These soils occupy the plains 
section and the lower foothills and developed in materials 
that range from loam to clay. The parent materials are 
alluvium and materials weathered, in place from shale, 
sandstone, and basic igneous rock. These soils developed 
in a cool, moist, semiarid climate. The vegetation was 
mid grass in which bunch grasses dominated. Soils rep- 
resentative of this great soil group occur on nearly level 
and gently sloping fans, terraces, and high benches and 
in rolling uplands. 

The distinctness of horizons differs in the soils that 
developed from the same or similar kinds of parent mate- 
rial, as well as ‘in the soils that developed from different 
kinds. ‘The Pierre, Promise, Straw, and Twin Creek soils 
have a darkened A horizon, a color or structural B horizon, 
and a horizon of lime accumulation. These characteristics 
indicate little change from the parent material other than 
an increase in organic matter in the surface horizon, a 
downward movement of calcium carbonate, and a slight 
chemical change that resulted in the formation of a color 
or a structural B horizon, The Danvers, Fergus, and 
Savage soils developed in similar but older material than 
did the Pierre, Promise, Twin Creek, and Straw soils and 
have more clearly expressed horizons. In addition to the 
changes mentioned for the Pierre, Promise, Straw, and 
Twin Creek soils, the Danvers, Fergus, and Savage soils 


have distinctly more clay in the B2 horizon than in the’ 


A and C horizons and have a more pronounced accumula- 
tion. of calcium carbonate. The Absarokee soils have even 
more clay in the B2 horizon, They are believed to have 
developed partly in alluvium and windblown’ materials 
but mainly in residuum weathered in place from hard 
shale and sandstone. The B2 horizon of Absarokee soils 
is generally clay, and the A horizon is loam or clay loam. 
These soils generally do not have a C horizon, but where 
there is one, it is strongly calcareous clay loam. 

Zonal characteristics, therefore, are expressed minimally 
in the Straw and Twin Creek soils, medially in the 
Danvers, Fergus, and Savage soils, and maximally in the 
Absarokee soils. 
and medial expressions can be attributed largely to the 
length of time the material has been exposed to the climate 
and organisms, whereas the difference between the medial 
and maximal expressions can be attributed to the differ- 
ences in composition of the parent material. 


The differences between the minimal. 
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CHERNOZEMS 


Chernozems have a thick or moderately thick, very dark 
colored to black surface horizon that is high in organic- 
matter content and grades to a lighter colored, blocky sub- 
soil. The subsoil grades to a layer of lime accumulation. 

The Chernozems of this survey area occur at high eleva- 
tions in the grasslands of the foothills and mountains. 
They developed in loam and clay loam. The parent ma- 
terial consists of alluvium and material weathered in place 
from shale, sandstone, limestone, and igneous rock. ‘These 
soils developed in a cool, subhumid climate where the vege- 
tation was mixed tall and mid grasses. The soils repre- 
sentative of this great soil group occur on the rolling 
uplands and on gently or moderately sloping fans. 

Horizons in the Chernozems are thicker than cor- 
responding horizons in the Chestnut soils, and the A 
horizon is darker colored. The A horizon of Chernozems. 
is typically dark gray or very dark grayish brown when 
dry and black when moist. The thick or moderately thick 
B horizon has blocky or prismatic structure. In some 
profiles of Alder and similar soils, the B horizon extends 
to the underlying bedrock and there is no C horizon. The 
calcium carbonate has moyed down. and out of the profile 
in most areas. The Bridger and Little Horn soils, how- 
ever, have a faint to distinct Cea horizon. 

The degree of horizon expression differs considerably for 
the different soil series in [he Chernozem great soil group. 
This difference can be attributed partly to the age and 
partly to the composition of the soil material, The Gal- 
latin soils are Chernozems that intergrade toward Allu- 
vial soils. They have a thick, black surface layer that is 
underlain by a slightly lighter colored subsoil. The Adel 
and Teton soils have a thick, black A horizon and a color 
or structural B horizon, but there has been little change 
in the parent material except a marked increase of organic 
matter in the surface layer and patches of clay on the peds 
of the B horizon. The B horizon is generally higher in 
chroma than the A horizon. In some profiles of Teton 
soils, clay has slightly increased in the B horizon. The 
increase in clay has been greater in the B horizon of the 
Bridger and Woodhurst soils, and that horizon contains 
distinctly more clay than the A and C horizons, Further- 
more, the Bridger soils are browner in the B horizon than 
in the A horizon and have a distinct accumulation of cal- 
cium carbonate below the B horizon. In Alder soils on 
uplands, the clay content of the B horizon is even more 
than that of the Bridger and Woodhurst soils. The tex- 
ture of the B2 horizon of Alder soils is clay or silty clay, 
whereas that of the A horizon is clay loam. Because the 
B2 horizon generally extends to the underlying bedrock, 
there is no © horizon. Free lime has moved down and 
accumulated in the bedrock. 

Zonal characteristics are expressed minimally in the 
Adel, Gallatin, and Teton soils, medially in the Bridger 
and Woodhurst soils, and maximally in the Alder soils. 
Since the material from which Chernozems developed is 
only slightly different in texture and mineral composition, 
the difference in degree of horizon expression can be at- 
tributed to a combination of differences in age and kinds 
of material. 

Soils in the Alder series can be compared with soils in 
the Absarokee series, which are Chestnut soils. The soils 
of these two series developed in place from material 
weathered from interbedded hard shale and sandstone 
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mixed with some alluvium and windblown material. For 
the two series, all factors of soils formation except climate 
and living organisms have been the same. In the Alder 
soils these factors produced a very dark color that ex- 
tends from the surface to a depth of 8 to 15 inches and 
indicates a high content of organic matter. In the Absa- 
rokee soils the surface layer is lighter colored, and this 
lighter color does not extend even to a depth of 8 inches. 
Because the other factors of soil formation were the same 
in the Alder and Absarokee soils, the differences in the 
soils can be attributed to the effects of climate and living 
organisms. 
GRAY WOODED SOILS 

The Gray Wooded soils developed from varied parent 
material under a forest cover. Their profiles have (1) a 
thin layer of forest litter and humus; (2) a grayish A2 
horizon that is slightly acid to medium acid and contains 
an abundance of bleached silt and sand grains; and (3) 
a brown, blocky, textural B2t horizon. In addition, Gray 
Wooded soils have in some places a very thin, dark Al 
horizon and generally a transitional A2 and B2 horizon or 
a B2 and A2 horizon, or both. 

This group of soils occurs in the mountains and in some 
ae of the higher foothills. Their development has been 
different from that of the Chestnut soils and Chernozems 
of the grasslands. A favorable combination of climate, 
soil material, and moisture content permitted conifer seed- 
lings to take root, grow to maturity, and furnish a forest 
cover. The fallen needles and twigs from these conifers 
were decomposed by micro-organisms and formed a thin 
layer of humus at the surface. Through this mat of forest 
litter and humus, little of the moisture that entered the 
soil evaporated. As the micro-organisms decomposed the 
organic matter, acids were produced. Presumably hy- 
drogen from the acids displaced calcium, and some of the 
displaced calcium was leached to varied depths. Clay 
particles, humus, and some of the iron compounds were 
removed (eluviated) from the upper horizons and were 
accumulated in the lower horizons. This action caused a 
. graying of the mineral soil of the A2 horizon, just below 
the humus (2). As the leaching and eluviation continued, 
the bleached mineral soil presumably became thicker and 
encroached on the upper subsoil to form the A2 and B2 
horizon, the B2 and A2 horizon, or both. The clayey sub- 
soil, called the B2t horizon, separated into very distinct 
blocks on which films of clay formed. Thus, through the 
processes of leaching and eluviation, which collectively are 
called podzolization, the Gray Wooded soils were formed. 
Though some leaching has taken place, the subsoil has 
retained high base saturation. 

The Gray Wooded soils are somewhat similar to Alder 
and other grassland soils but have a thin layer of humus 
at the surface, a bleached horizon lacking organic matter 
near the surface, and a B2t horizon that is lighter brown 
than that of the Alder soils. 

The Loberg and Sapphire soils, though developed in 
diffierent kinds of parent material, have clearly expressed 
horizons characteristic of Gray Wooded soils. Below their 
thin layer of humus there are strikingly grayish mineral 
horizons that grade to a blocky B2t horizon. Much clay 
has been transferred from the upper horizons to the lower 
ones, and the B2t horizon contains distinctly or promi- 
nently more clay than the A2 horizon. The translocation 
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of clay from the A2 horizon to the B2 horizon is greater 
in the Loberg soils than in the Sapphire soils. ‘The Loberg 
soils developed from moderately fine textured material 
that weathered from shale, sandstone, and igneous rock, 
whereas the Sapphire soils developed from loamy material 
that weathered exclusively from sandstone. 

The Cowood and Hughesville soils exemplify this great 
soil group in their initial stages of development. Because 
the soils of these two series have extreme differences in 
morphology, they are discussed. separately. 

The Cowood soils developed in gravelly loamy material 
that weathered from extrusive igneous basalt. ‘They have 
very weakly expressed horizons and are Gray Wooded soils 
that intergrade toward Lithosols. A layer of forest litter 
and humus material is at the surface. The removal of 
iron compounds and clay particles from the top horizons 
of mineral soil to a lower one and the leaching of calcium 
is indicated by the acidic reaction, the bleached sand and 
silt grains in the AQ horizon, the stained and coated sand 
grains and isolated coated peds in the B2 horizon, and 
patches of clay films on rock fragments. 

The Hughesville soils developed in highly calcareous 
loam and clay loam material that weathered from lime- 
stone and limy shale. They have fairly distinct but thin 
horizons. Like other Gray Wooded soils, Hughesville 
soils have a thin layer of forest litter and humus at the 
surface, The removal of clay particles and iron com- 
pounds from the upper horizons to a lower one is indicated 
by the distinctly gray, very thin A2 horizon and the dis- 
tinctly higher content of clay in the B2 horizon than in 
the A2 and C horizons. That calcium is leached to only 
a slight degree is indicated by the near neutral reaction of 
the A2 horizon and the absence of free calcium carbonate 
in the B2 horizon. 


Intrazonal soils 


Intrazonal soils have profile characteristics that reflect 
the dominant influence of microclimate, relief, drainage, or 
parent material, or some other single local factor, over the 
normal effect of climate and vegetation. Since the con- 
trolling factor in the formation of these soils is local, intra- 
zonal soils are distributed widely over the survey area in 
bodies of varying sizes. In the Judith Basin Area, there 
are six great soil groups in the intrazonal order. 


CALCISOLS 

The Calcisols in this survey area are a group of soils 
having a dark-colored surface horizon that is underlain 
by a very light colored Cca horizon with high concentra- 
tions of calcium carbonate (4). These soils developed in 
strongly calcareous loam to clay loam alluvium or in ma- 
terial weathered in place from limestone, limy shale, or 
limy sandstone. They occur with both the Chestnut and 
Chernozem soils. Vegetation is mostly mid grasses and 
partly mid grasses mixed with tall grasses. 

The Judith, Raynesford, and Skaggs soils each has a, 
profile representative of this great soil group. The 
Judith and Raynesford soils developed in alluvium, and 
the Skaggs soils developed partly in alluvium and partly 
in residuum. The soils of all three series occur on convex 
slopes or on nearly level, even slopes, but not on concave 
slopes. Lime occurs as coatings of pebbles, as concretions, 
and as lime flour disseminated throughout the soil mass. 
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The calcium carbonate equivalent is estimated to range 
from 10 to 50 percent in the Cca horizon. 


GRUMUSOLS 


Grumusols developed in material containing a high pro- 
portion of clay, generally more than 50 percent. They 
have weakly expressed or no horizonation below the A hori- 
zon. The identifying characteristics of these soils are: 
(1) the high proportion of clay throughout; (2) deep 
cracks that form upon drying and swallow surface mate- 
rial; and (8) sheared and polished faces on the structural 
peds of the subsoil. 

The sheared and polished surfaces of the peds, called 
slickensides or pressure faces, are the result of the move- 
ment of one mass of soil against another. This movement 
is caused by the swelling and shrinking during wetting 
and drying. ‘These soils swell when they are wet, and 
they shrink and crack when they dry. 

In the Judith Basin Area, the Grumusols are best exem- 
plified in the Castle soils. Castle soils developed in clay 
weathered from shale. Cracks 1 to 2 inches wide extend 
into the subsoil when these soils dry after wetting. Castle 
soils have a dark, granular surface horizon and prominent 
pressure faces below a depth of 8 to 10 inches. The soil 
granules fall into the cracks in the dry soil. Thus, the 
soil is slowly but constantly churned. 


HUMIC GLEY SOILS 


In the Humic Gley great soil group are poorly drained 
soils having a darkened A horizon that is underlain by 
gray gleyed material. These soils are calcareous in some 
places, but segregated lime occurs within 16 inches of the 
surface in only a few places, and in these places it occurs 
in small amounts. 

The Humic Gley soils in this survey area are represented 
by the Dimmick soils, which developed in clay, and by the 
Lamoure soils, which developed in clay loam. Both Dim- 
mick soils ancl Lamoure soils have profile characteristics 
representative of Humic Gley soils. The gray color of 
these soils is probably the result of intense reduction of the 
iron. compounds that occurs because continuous wetness 
causes poor aeration. ‘The Lamoure soils are calcareous, 
and the Dimmick soils are noncalcareous. 


PLANOSOLS 


In Planosols water has removed clay from the surface 
horizon and has redeposited enough of it to form a B 
horizon that is denser or more compact than the B horizon 
of associated zonal soils (74). 

Blythe soils are the only Planosols in the survey area. 
They are in a subhumid climate in the foothills. 
developed on fans in alluvium and on rolling uplands in 
material that weathered in place from ciate and sand- 
stone. The removal of clay from the surface layer is in- 
dicated by the thick, nearly black, loamy Al horizon and 
the columnar, clay B2t horizon, The bleached material 
in the A horizon further indicates leaching of clay min- 
erals, of iron, and of aluminum, or of all three. 


SOLONCHAK SOILS 

Most Solonchak soils developed under imperfect or poor 
drainage in areas where the water table fluctuated or was 
permanently high (3). In this survey area Colvin and 
Hegne soils are of this kind. They are more representa- 
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tive of the Solonchak great soil group than are the Laurel 
soils, which also are in the survey area. Laurel soils de- 
veloped under moderately good drainage. 

Representative Solonchak soils have a moderately thick, 
black, calcareous A horizon that grades to a light-colored 


‘Cea horizon, generally within 20 inches of the surface. 


Gleying and mottling are evident in Solonchak soils, par- 
ticularly in the ones that formed under poor drainage. 
In areas of these soils the ground water generally contains 
a considerable amount of lime in solution. Evidently, 
the prominent Cea horizon formed when lime was pre- 
cipitated out of the capillary water that rose or moved 
laterally from a zone of water saturation (11). 

The Colvin soils in the survey area developed in silty 
clay loam, and the Hegne soils developed in clay. The 
A horizon of both soils has been darkened by the organic 
matter that accumulated from the abundant water-tolerant 
plants. The light-colored subsoil has an intense accumula- 
tion of lime that is uniformly disseminated through the . 
subsoil in faint to distinct segregations. The lower sub- 
soil is gleyed and mottled to varying. degrees. This gley- 
ing is the result of a lack of oxidation. 

‘Laurel soils are the only moderately well drained Solon- 
chalk soils in the survey area. They are very strongly 
saline. Laurel soils developed im stratified clay and clay 
loam. Their A2 horizon is very thin, and their B2 horizon 
is blocky. Segregations of salts occur throughout the 
profile below a depth of 2 to 6 inches, 


SOLONETZ SOILS 

Solonetz soils have a friable surface horizon of variable 
thickness that is underlain by dark, hard soil material that 
ordinarily is columnar in structure. Many of these soils 
ave highly alkaline throughout, but some horizons may be 
neutral or even acid. Solonetz soils formed under grass 
or shrub vegetation, mainly in a subhumid or semiarid 
climate. ; ; 

In the survey area Solonetz soils occur mainly in the 
plains section. Their surface layer is thin and friable 
and because some of the mineral compounds have been 
leached from it, it is nearly neutral or acid. Furthermore, 
by a process called solodization, clay and some sodium and 
other salts have been leached from the B2 horizon so that 
it is less dense and less alkaline than the B2 horizon in 
Solonetz soils that have not been solodized. ; 

In the survey area the Arvada soils are Solonetz soils 
that have been solodized. They have an A horizon of 
thin, light-colored, slightly acid loam that is abruptly 
underlain by a columnar clay Bt horizon. Horizons of 
accumulated lime and other salts also occur. The upper 
part of the B2t horizon is almost neutral, and the lower 
part of the B2 horizon is moderately alkaline. The strong- 
ly alkaline B2 horizon of the Beckton soils and the ac- 
cumulated salts just below it indicate that these soils have 
been leached of salts less than have the Arvada soils, ‘The’ 
Rhoades soils on uplands have a clay subsoil that varies 
in salt content but, as a whole, is nearly neutral or slightly 
alkaline. Little or no salts other than calcium. carbonate 
have accumulated in Rhoades soils. 


Azonal soils 


Azonal soils have weakly expressed, very thin horizons 
or no horizons at all. These soils reflect the effect of local 
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relief, or of time that has not been long enough for genetic 
horizons to form. All three great soil groups in the azonal 
order—Alluvial soils, Lithosols, and Regosols—are rep- 
resented in this survey area. 


ALLUVIAL SOILS 


Alluvial. soils developed on the flood plains of streams 
in recently deposited alluvium that has been changed little 
by the soil-forming processes. 

In this survey area Alluvial soils are subject to only 
occasional flooding and receive little deposition. In recent 
time they apparently have remained fairly stable and, 
therefore, are not typical Alluvial soils. In this survey 
area only Bowdoin, low clay variant, is in this great soil 
group. 

LITHOSOLS 

Lithosols consist of shallow to moderately deep soils 
that weathered in place from weakly consolidated or hard 
bedrock (74). These soils have no horizons or only a 
thin or weakly expressed Al horizon or Cea horizon. 
Consequently, they are much like the bedrock from which 
they weathered. Lithosols lack development because they 
occur on steep slopes and in convex areas where runoff 
is rapid and washes away the soil material almost as fast 
as it forms. 

Among the Lithosols in this survey area are the Cheadle, 
Duncom, Lismas, and Spring Creek soils. Since these soils 
have little or no development, their series may be deter- 
mined by the kind of bedrock from which they developed. 
The Cheadle soils developed from weathered sandstone; 
the Duncom soils, from weathered limestone and some in- 
terbedded soft shale; the Lismas soils, from weathered 
clay shale; and the Spring Creek soils, from weathered 
igneous rock, 

REGOSOLS 

Regosols developed in deep, unconsolidated material, but 
they do not have clearly defined horizons. ‘They are gen- 
erally calcareous at the surface and in some places they 
have a thin Al horizon or a weakly expressed horizon of 
‘lime segregation. Regosols lack the hard bedrock that is 
not far from the surface in the Lithosols. Runoff is rapid 
because slopes are steep or convex, and distinct genetic 
horizons have not formed. 

Utica gravelly loam is a representative Regosol in this 
survey area. It developed in thick beds of pebbles mixed 
with material finer than sand. 


Technical Descriptions of the Soils 


This subsection is provided for those who need more 
technical information about the soils of the Judith Basin. 
Area than is given in the section “Descriptions of the 
Soils.” The soil series are described in alphabetic order 
and the descriptions include a detailed profile representa- 
tive of the series. 

ABSAROKEE SERIES 

The Absarokee series consists of well-drained Chestnut 
soils that are on the uplands of the plains and are under- 
lain by bedrock that is moderately deep in the profile. 
The parent material is loam or clay loam that is believed 
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to be weathered in place from hard shale and sandstone 
and mixed with some alluvium and windblown material. 
These soils have a thin, dark-colored A1 horizon and a 
strong, prismatic and blocky, clayey B2t horizon that has 
distinct clay films on ped faces. The bedrock is hard shale 
or sandstone. 

The Absarokee soils have a thinner, lighter colored AL 
horizon than the Alder soils and are at lower elevations. 
Alder soils are Chernozems. Absarokee soils are at least 
18 inches to bedrock and are deeper than the closely asso- 
ciated Maginnis soils. The Maginnis soils have a very 
thin B2 horizon or none at all. 

Profile of Absarokee clay loam (100 feet. west of SE. 
corner, SEIZNW1, sec. 21, T. 15 N., R. 13 E., 200 feet 
east of edge on plateau; in native pasture) : 


Al—0 to 2% inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 38/2) when 
moist; weak, fine, granular structure; soft when dry, 
friable when moist, slightly sticky and plastic when 
wet; noncalcareous; abundant roots; pH 7.2; clear 
boundary. 

B21t-—-2¥% to 8 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) when. 
moist; weak, medinm, prismatic structure that breaks 
to moderate, very fine, blocky structure; thin, con- 
tinuous clay films on vertical faces of peds and patches 
on horizontal faces; ‘slightly hard when dry, friable 
when moist, very sticky and plastic when wet; abun- 
dant roots; noncaleareous; pEL 7.4; clear boundary. 

B22t—8 to 13 inches, dark grayish-brown (10YR 4/2) clay 
when dry or moist; strong, fine and very fine, blocky 
structure; very hard when dry, firm when moist, very 
sticky and plastic when wet; thick, distinet, continu- 
ous clay films on all ped faces; pH 7.4; noncalcareous ; 
abundant roots; abrupt boundary. 

B28t—13 to 19 inches, dark grayish-brown (2.5Y 4/2) clay, — 
very dark grayish brown (2.5Y 8/2) when moist; 
strong, medium and coarse, prismatic structure that 
breaks to moderate, medium and coarse, blocky struc- 
ture; distinct, continuous clay films on all ped faces; 
pressure faces visible on blocks; extremely hard when 
dry, very firm when moist; very sticky and very 
plastic when wet; plentiful flattened roots follow 
structural planes; noncaleareous; pH 7.6; gradual 
boundary. 

B24t—19 to 26 inches, grayish-brown (2.5Y¥ 4.6/2) clay, dark 
grayish brown (2.5Y 4/2) when moist; fragments of 
eherty sandstone make up 5 percent of horizon; 
strong, medium and coarse, angular blocky structure; 
thick clay films on, ped faces; extremely hard when 
dry, very firm when moist; very sticky and very 
plastie when wet; plentiful roots follow structural 
planes; nonealcareous; pH 7.8; abrupt boundary. 

R—26 to 28 inches, dark-gray, light-gray, and rust-colored 
eherty sandstone that is somewhat fractured by clay 
‘between the rocks; clay films on upper side of rocks; 
lower side of sandstone thinly coated with lime. 


Loam, clay loam, and silty clay of the Absarokee series 
are mapped in the survey area. The clay loam is the most 
extensive. It developed from material that weathered 
from thinly stratified hard shale and sandstone. The par- 
ent rock of the loam is largely sandstone, but that of the 
silty clay is dominantly clay shale. The Al horizon ranges 
from 2 to 4 inches in thickness. When dry, the Al horizon 

s2.5Y and 10YR in hue, 2 to 1 in chroma, and 4 to 3:in 
value. Depth to bedrock ranges from 18 to 36 inches but 
is 18 to 80 inches in most places. ‘These soils are generally 
noncaleareous throughout, but some of the deeper profiles 
have just above the bedrock a Cea horizon 4 to 8 inches 
thick. In some places a thin film of lime coats the under- 
side of the sandstone in the upper layers of the bedrock. 
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ADEL SERIES 


The Adel series consists of well-drained Chernozems 
that have a thick solum and developed in loamy alluvium 
on funs and terraces of the foothills. The horizon sequence 
is (1) a very dark colored Al horizon about 1 foot thick 
ancl (2) a B2 or an AC horizon that is a structural or color 
horizon, or both. In places where a C horizon occurs, it 
contains no segregations of lime. 

The lack of lime segregations within 16 inches of the 
surface distinguishes the Adel soils from the Raynesford 
soils. Adel soils have less clay in their B2 horizon and 
fewer lime segregations than the Bridger soils. The lime 
segregations that do occur in the Adel soils are at a greater 
depth than those in the Bridger soils. Adel soils lack 
the sandstone substratum. of the Teton soils on the uplands. 
Typical profile of Adel loam (1,100 feet east of center of 
sec. 21, 1. 17 N., R. 8 E.; on east side of drainageway, nm 
native pasture) : 


Al—O to 6 inches, very dark gray (10YR 3/1) loam, black 
(10YR 2/1) when moist; weak, medium, crumb struc- 
ture; soft when dry, very friable when moist, non- 
sticky and nonplastic when wet; pH 7.0; roots abun- 
dant; clear boundary. 

A12-—6 to 13 inches, very dark gray (10Y¥R 3/1) loam, black 
(1OYR 2/1) when moist; weak, medium, platy strue- 
ture; soft when dry, very friable when moist, non- 
sticky and nonplastic when wet; pH 7.2; roots abun- 
dant; clear boundary. 

B21—18 to 23 inches, dark grayish-brown and very dark gray- 
ish-brown (10YR 4/2 and 3/2) heavy loam, very 
dark brown (10¥R 2/2) when moist; weak, fine, 
blocky structure; slightly hard when dry, friable when 
moist, slightly sticky and slightly plastie when wet; 
several krotovinas about 2 inches in diameter; thin, 
patchy clay films in root holes; pH 7.6; roots plenti- 
ful; clear, wavy boundary. 

B22—23 to 27 inches, dark grayish-brown (10YR 4/2) very 
gravelly heavy loam, very dark grayish brown (10YR 
3/2) when moist; weak, fine, blocky structure; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; thin, patchy 
clay films on vertical faces of peds; pH 7.6; roots 
plentiful to few ; abrupt boundary. 

B283—27 to 42 inches, grayish-brown and gray (10YR 5/2 and 
5/1) loam containing several sandstone fragments, 


dark grayish brown and dark gray (10YR 4/2 and. 


4/1) when moist; moderate, medium and coarse, 
blocky structure; many pores; hard when dry, friable 
when moist, slightly ‘sticky and slightly plastic when 
wet; patchy clay films on vertical faces of peds; nu- 
merous worm casts; noncalcareous; pH 8.2. 
The Adel soils commonly occur closely with the Raynes- 
ford soils. Silé loam, Joam, and stony loam have been 
mapped in the survey area. The Al horizon ranges from 
8 to 18 inches in thickness. Lime segregations generally 
do not occur, but in some places there are faint to distinct 
ones below a depth of 16 inches. 


ALDER SERIES 

The Ader series consists of well-drained Chernozems 
that are underlain by bedrock on uplands in the foothills. 
The depth to bedrock is moderate. ‘The parent material is 
clay loam that presumably weathered in place from hard 
shale and sandstone mixed with some alluvium and wind- 
blown material. The hotizon sequence is (1) a very dark 
colored Al horizon 4 to 12 inches thick; (2) a clayey B2t 
horizon that has strong, prismatic-blocky structure and 
distinct clay films on ped faces; and (8) bedrock consisting 
of thinly stratified hard shale and sandstone. 
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The Alder soils have a thicker, darker colored A1 horizon 
than the Absarokee soils and a more clayey B2 horizon 
than the Teton soils. 

Typical profile of Alder clay loam (530 feet west of 
N#E., corner of SEY, sec. 24, T. 18 N., R. 8 E.; in native 
pasture) : 


A1—0 to 10 inches, dark-gray (10YR 4/1) clay loam, black 
(10YR 2/1) when moist; moderate, fine, crumb strne- 
ture in upper few inches and moderate, medium, pris- 
matic structure to moderate, medium and fine, sub- 
angular blocky structure below; slightly hard when 
dry, friable when moist, sticky and plastic when wet; 
pH 6.1; abundant roots; gradual boundary, 

B1i—10 to 14 inches, dark-gray (1lOYR 4/1) silty clay loam, 
black (10YR 2/1) when moist; moderate, medium, 
prismatic stricture and moderate, medium and coarse, 
subangular blocky structure; slightly hard when dry, 
friable when moist, sticky and plastic when wet; con- ~ 
tinuous, distinct clay films on vertical faces and 
patches on horizontal faces; pH 6.3; plentiful roots; 
clear boundary. 

B2t—14 to 21 inches, grayish-brown (2.5¥ 5/2) silty clay, very 
dark grayish brown (2.5Y 8/2) when moist; strong, 
fine, subangular blocky structure; hard when dry, 
firm when moist, very sticky and very plastic when 
wet; continuous, distinct clay films on all faces of 
peds; pH 6.4; plentiful roots; gradual boundary. 

B3—21 to 27 inches, grayish-brown and light brownish-gray 
(2.5¥ 5/2 and 6/2) silty clay, olive brown and very 
dark grayish brown (2.5Y 4/4 and 8/2) when moist; 
moderate, medium, angular blocky structure; hard 
when dry, firm when moist, very sticky and very plastic 
when wet; contintions, distinct clay films on vertical 
faces, and patches on horizontal faces; pH.6.7; few 
roots. 

R—27 inches ++, thinly stratified shale and cherty sandstone. 

Alder clay loam is the most extensive type in the survey 
area. Stony clay loam oceurs in only a few small areas. 
When moist, the black At horizon has the Munsell nota- 
tion of 1OYR 2/1 or 2/2. Depth to bedrock ranges from 
22 to 40 inches. Ordinarily these soils are noncalcareous, 
but in some deep profiles a Cca horizon occurs just above 
the bedrock. In some places the undersides of the upper 
layer of the bedrock are coated with lime. 


ARVADA SERIES 


The Arvada series consists of Solonetz soils that have a 
thin surface layer and are solodized, These soils de- 
veloped in clay or clay loam on stream terraces and fans, 
in swales of the high benches and, to a lesser extent, on 
the uplands.. The horizon sequence is (1) a thin A2 hori- 
zon; (2) a slightly to moderately alkaline Bt horizon; 
and (3) a Cea or Ces horizon, The Bt horizon grades to 
the Cea or Ces horizon. 

The Arvada soils have a lighter colored, thinner sur- 
face horizon than the Beckton soils. 

Typical profile of Arvada loam (300 feet south and 
900 feet east of NW. corner of SW1, sec. 8, T. 18 N., R. 
10 E.; in native grass pasture on 6 percent slope) : 

A2—0 to 3 inches, grayish-brown (10YR 5/2) loam, dark gray- 
fish brown (10YR 4/2) when moist; moderate, me- 
dium and thin, platy structure; soft when dry, friable 
when moist, nonsticky and nonplastic when wet; roots 
abundant; noncaleareous; pH 6.8; abrupt boundary. 

B21t—3 to 8 inches, grayish-brown (1OYR 5/2) clay, dark 
grayish brown (10YR 4/2) when moist; moderate, 
medium, columnar structure; material from A2 hori- 
zon coats the columns and tongues; very hard when 
dry, friable when moist, sticky and plastic when wet; 
distinct clay films on vertical faces; plentiful roots 
follow the structural seams; pH 7.2; clear boundary. 
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B22t—8 to 11 inches, dark grayish-brown (2.5Y 4/2) clay, very 
dark grayish brown (2.5Y 3/2) when moist; strong, 
medium, blocky structure; very hard when dry, firm 
when moist, very sticky and very plastic when wet; 
thick, distinct, continuous clay films on all faces; few 
roots; pH 8.2; clear boundary. 

Clca—il1 to 17 inches, dark grayish-brown and light grayish- 
brown (2.5Y 4/2 and 6/2). silty clay loam, dark gray- 
ish brown (2.5¥ 4/2) when moist; weak, medium 
and fine, blocky structure; hard when dry, friable 
nvhen moist, very sticky and very plastic when wet; 
strongly calcareous; many ‘threads, specks, and 
streaks of lime; pH 8.6; clear boundary. 

‘C2ca—17 to 86 inches, grayish-brown (2.5Y 5/2) clay loam, 
‘dark grayish brown (2.5Y 4/2) when moist; massive 
(horizontal cleavage) ; hard when dry, friable when 
moist, very sticky and very plastic when wet; weakly 
calcareous; few threads of lime; pH 8.8; clear bound- 
ary. 

C3sa—a86 ‘to 46 inches, grayish-brown (2.5Y 5/2 dry or moist) 
clay loam; massive; soft when dry, friable when 
moist, sticky and plastic when wet; specks and streaks 
of fine salt crystals; nonealeareous; pF 7.2; clear 
poundary. 

C4—46 ‘to 70 inches, platy, grayish-brown shale interbedded in 
‘clay loam residuum; pF 7.4; nonealeareous. 


In this survey area Arvada soils are mapped in com- 
plexes with the Laurel, Beckton, and Terrad soils. In 
places the Arvada soils have an Al horizon 1 to 2 inches 
thick, but the Al horizon does not occur in most places. 
The A2 horizon ranges from 2 to 8 inches in thickness 
and from loam to clay loam in texture. The horizons in 
the subsoil are only slightly or moderately alkaline. 
Generally, a Cea horizon occurs below the B2t horizon, 
but in some places there is a calcareous Ces horizon in- 
stead. Ordinarily, a Ces or Csa underlies the Cea horizon. 
On uplands shale is at a depth of 20 to 50 inches, and on 
terraces and benches it is at a depth of more than 5 feet. 


ASHUELOT SERIES 


The Ashuelot series consists of loamy Calcisols that are 
shallow and very shallow to caliche. These soils formed 
in very gravelly, loamy alluvium on high benches. They 
have a dark-colored, gravelly, loamy Al horizon and a 
Cea horizon that is within 20 inches of the surface and is 
cemented with lime. 

The caliche layer distinguishes the Ashuelot soils from 
the associated Utica and Judith soils. 

Typical profile of Ashuelot gravelly loam (100 feet east 
of NW. corner of NEV, sec. 17, T. 18 N., R. 14 Ee, in 
abandoned field that has reverted to grass) : 


Al—0 to 5 inches, very dark grayish-brown (10YR 3/2) 
gravelly loam, very dark brown (10YR 2/2) when 
moist; weak, fine, crumb structure in upper part, and 
weak, medium, blocky structure in lower 2 inches; 
soft when dry, friable when moist, slightly sticky 
and slightly plastic when wet; pE 7.6; clear bound- 
ary. 

AC—5 ‘to 13 inches, dark grayish-brown (10YR 5/2) light clay 
loam, very dark grayish brown (10¥R 3/2) when 
moist; strong, coarse, angular blocky structure break- 
ing to moderate, coarse, angular blocky; hard when 
dry, firm when moist, very sticky and very plastic when 
wet; strongly calcareous, but the only segregated lime 
iis that which weakly cements the small pebbles; pH 
8.4; clear boundary, ; 

Cica—13 to 18 inches, light grayish-brown (10YR 5.7/2) clay 
loam, dark grayish brown (10YR 4/2) when moist; 
weak, medium and fine, blocky structure breaking to 
fine, angular blocky ; hard when dry, firm when moist, 
very sticky and very plastic when wet; very strongly 
calcareous; many, medium and large, irregular masses 
of white lime flour; small pebbles more strongly 
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cemented together than those in horizon above; pH 
8.6; clear boundary. 

IIC2—18 to 21 inches, light-gray (10YR 7/2) cemented gravel 
and sand, light brownish gray (10YR 6/2) when 
moist; massive; strongly calcareous; pH 9.0; abrupt 
boundary; roots extend to this layer and stop. 

IIC3—21 to 30 inches, cobblestones, gravel, and fine earthy 
material that ranges from loam to sandy clay loam; 
gravel heavily coated with lime and has little or no 
cementation; gravel and cobblestones make up 75 
percent of the horizon by volume. 

Only gravelly loam is mapped in the survey area. It 
occurs in relatively pure areas and with the Judith soils 
where it is mapped with them in a complex. When dry, 
the At horizon has a Munsell notation that ranges from 
10YR 4/2 to 10YR 5/2. Depth to the caliche generally 
ranges from 4 to 10 inches, though the caliche is exposed 
at the surface in spots and is as much as 20 inches from 
the surface in some places, 


BAINVILLE SERIES 


‘The Bainville series consists of light-colored, loamy 
Lithosols that developed in soft, weakly consolidated, cal- 
careous, loamy shale interbedded with thin layers of sand- 
stone. Only the slightly dark A1 horizon reflects a change 
from the hight color of the calcareous parent material. 
The horizon sequence normally is an Al horizon, a C hori- 
zon, and a RB horizon. 

The Bainville soils are not so fine textured as the Mid- 
way soils, which developed from clay loam shale. 

Typical profile of Bainville loam (920 feet north and 
1,000 feet west. of center of sec. 12, T. 18 N., R. 10 B.; in 
native pasture) : 

A1l—0 to 7% inches, light brownish-gray (2.5Y 6/3) heavy 
loam, light olive brown (2.5¥ 5/4) when moist; weak, 
fine, granular structure; soft when dry, friable when 
moist, slightly sticky and slightly plastie when wet; 
weakly calcareous; pH 8.0; abundant roots; clear, 
wavy boundary. 

C—T¥% to 15 inches, pale-yellow (2.5¥ 7/3) heavy loam, light 
olive brown (2.5Y 5/4) when moist; massive; weath- 
ered shale and soft sandstone in lower part of the 
horizon ; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; strongly calcar- 
eous; lime nodules; pH 8.2; plentiful roots; gradual 
boundary. : 

R—15 to 27 inches +, thinly stratified soft sandstone, silt- 
stone, and shale that are mainly pale yellow and olive 
yellow; strongly calcareous; lime nodules; few roots. 

_ Only Bainville loam is me ae in the survey area, and 
it has a small acreage. The depth to weakly consolidated 
bedrock ranges from 1 to 2 feet. 


BECKTON SERIES 


The Beckton series consists of dark-colored Solonetz 
soils that have a moderately thick surface layer and have 
been solodized. These soils developed in clayey materi- 
als on terraces and high benches. ‘The horizon sequence 
normally is (1) an At horizon and an A2 horizon that 
combined are 4 to 8 inches thick; (2) a moderately alka- 
line clay B2t horizon that has columnar and blocky struc- 
ture; (8) a Ceasa horizon; and (4) a strongly calcareous 
light clay or heavy clay loam C horizon without lime segre- 
gations or salt accumulations. 

The Beckton soils lack the shale substratum of the 
Rhoades soils. They have a thicker and darker colored 
AJ horizon than the Arvada soils and generally a thinner 
A2 horizon. 
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Typical profile of Beckton clay loam (300 feet east of 
the SW. corner of sec, 12, T. 16 N., R. 15 E.; between fence 
and private road, an area in native vegetation) ; 


A11—0 to 3 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark grayish brown (10YR 3/2) when moist; 
very weak, medium, blocky structure; hard when dry, 
friable when moist, sticky and plastic when wet; non- 
ealeareous; plentiful roots; pH 8.0; clear boundary. 

A12—3 to 544 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark gray (2.5Y 3/2) when moist; weak, 
thin, platy structure; slightly hard when dry, friable 
when moist, sticky and plastic when wet; noncalcar- 
eous; plentiful roots; pH 8.0; abrupt boundary. 

A2—5Y¥, to 7 inches, light brownish-gray (10YR 6/2) light clay 
loam, dark grayish brown (10YR 3.5/2) when moist; 
weak, medium, platy structure; soft when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; noncaleareous; plentiful roots; pH 8.4; 
abrupt boundary. 

B2t—7 to 13 inches, dark grayish-brown (10YR 4/2) clay, very 
dark grayish brown (10YR 8/2) when moist; moder- 
ate, medium and coarse, columnar structure that 
breaks to moderate, medium and coarse, blocky struc- 
ture in which blocks have fairly prominent, rounded 
caps; thick, continuous clay films on all ped faces; 
very hard when dry, very firm when moist, very sticky 
and very plastic when wet; noncalcareous; specks of 
salt crystals; plentiful roots but compressed; pH 8.2; 
clear boundary. 

Cl1casa—13 to 28 inches, light olive-brown (2.5Y 5/8) light clay, 
olive brown (2.5Y 3/3) when moist; weak, medium 
and coarse, blocky structure; very hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; thin, patchy clay films on vertical ped 
faces; strongly calcareous; threads of lime and salt 
crystals; few roots; pH 8.4; gradual boundary. 

C2—28 to 88 inches, light olive-brown (2,.5Y 5/8) silty clay in 
which fine gravel amounts to 5 percent of volume, gray- 
ish brown (2.5¥ 4.5/2) when moist; massive; very 
hard when dry, very firm when moist, very sticky and 
very plastic when wet; strongly calcareous; pH 8.4. 


Beckton loam is the only Beckton soil mapped sepa- 
rately in the survey area, but Beckton clay loam occurs in 
complexes with Arvada, Danvers, and Savage soils. The 
Munsell notation of the Al horizon of Beckton soils ranges 
from 2.5Y to 10YR in hne and from 1 to 2 in chroma, 
Value ranges from 4 to 5 for dry soil and from 2 to 3 for 
moist soil. The A2 horizon ranges from 2.5Y to 10YR 
in hue and from 1 to 2 in chroma. Value ranges from 
5 to 7 for dry soil and from 8 to 5 for moist soil. In some 
profiles a Cea horizon occurs above the Ceasa, but generally 
it does not. The lime and salts normally occur together. 


BIG TIMBER SERIES 
The Big Timber series consists of well-drained, reddish 
Chestnut soils that have a thin solum and intergrade to- 
ward Lithosols. Big Timber soils occur on steep upland 
slopes of the foothills, where they developed in calcareous 
clay loam that weathered in place from shale interbedded 
with sandstone. The horizon sequence normally is (1) a 
thin Al horizon; (2) a thin B2 horizon; (3) a C horizon; 
and (4) underlying weathered bedrock within 18 inches 
of the surface. 
The Big Timber soils have a thinner A1 horizon than 
-the Darret soils and, unlike them, have had little or no 
translocation. of clay to the B2 horizon, are calcareous to 
the surface, and generally are shallower to shale. The 
color and the structural reddish B2 horizon of the Big 
Timber soils differentiate them from the yellower Midway 
soils that have no B horizons. 
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Typical profile of Big Timber clay loam (1,100 feet west 
and 850 feet north of the SE. corner of sec. 32, T. 18 N., 
R. 8 E.; on south slope in native range) : 


A1—0 to 2 inches, reddish-brown (2.5¥R 5/4) clay loam, reddish 
brown (2.5YR 4/4) when moist; very weak, fine, sub- 
angular blocky structure; slightly hard when dry, fri- 
able when moist, sticky and plastic when wet; strongly 
calcareous; abrupt boundary. 

B2—2 to 7 inches, reddish-brown (2.5YR 4/3) light clay that 
is 5 percent gravel and is dark reddish brown (2.5YR 
3/3) when moist; moderate, very fine, angular blocky 
structure; hard when dry, firm when moist, very sticky 
and very plastic when wet; strongly calcareous; clear 
boundary. 

C—7 to 16 inches, weak-red (10R 5/2) light clay, dusky red 
(10R 38/2) when moist; a few fragments of sandstone 
and shale; weak, fine, angular and subangular blocky 
structure; very hard when dry, firm when moist, very 
sticky and very plastic when wet; strongly calcareous; 
few faint threads of lime in root holes; clear boundary. 

CRea—16 to 29 inches, weak-red (10R 5/2) heavy clay loam, 
weak red (10R 4/2) when moist; a few fragments of 
shale and sandstone; weak, medium and fine, angular 
and subangular blocky structure; very hard when dry, 
firm when moist, very sticky and very plastic when 
wet; strongly calcareous; common, distinct lime 
Splotches; clear boundary. 

R-—29 to 40 inches, reddish-colored clay loam shale having faint 
segregations of lime on underside of upper layers. 


In the survey area Big Timber soils are mapped only in 
a complex with Cheadle soils and Rock outcrop. The Al 
horizon ranges from 2 to 4 inches in thickness, In some 
places the horizons are light clay instead of clay loam. 
This different texture is a result of stratification of the 
parent material. Appreciable fragments of shale and 
sandstone occur within 18 inches of the surface, but in 
many places clay loam and clay that weathered from shale 
extend to a depth of 30 inches or more. 


BLAINE. SERIES 


The Blaine series consists of well-drained Chestnut soils 
developed in loam and clay loam material that weathered 
from igneous rock on the uplands of the plains section. 
The identifying characteristics of Blaine soils are (1) a 
dark, thin Ai horizon and upper B2 horizon; (2) the 
distinetly higher clay content in the B2 horizon; (8) a 
Cca horizon; and (4) igneous rock, generally at a moderate 
depth. 

The lighter color of the surface layer and the presence 
of a Cca horizon distinguish the Blaine soils from the 
nearly black, lime-free Woodhurst soils, which are Cher- 
nozems. The distinctly blocky B2 horizon distinguishes 
Blaine soils from the Spring Creek soils, which are shallow 
Lithosols. : 

Typical profile of Blaine stony loam (1,320 feet north 
and 1,300 feet east of the SW. corner of sec. 26, T. 19 N., 
R. 10 E.; in native range, approximately 400 feet west- 
southwest of point where bedrock is exposed) : 

A1l—0 to 2 inches, dark-gray (10YR 4/1) fine gravelly heavy 
Joam, black (1lO¥R 2/1.3) when moist; moderate, 
medium and fine, granular structure; soft when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; noncalcareous; pH 7.2; clear, wavy 
‘boundary. 

B21t—2 to 8 inches, dark grayish-brown (10YR 4/2) fine 
gravelly light clay, dark brown (7.5YR 3/8) when 
moist; strong, very fine, blocky structure; hard when 
dry, friable when moist, sticky and plastic when wet; 
thick, continuous clay films on all ped faces, films are 
very dark grayish brown (10YR 3.3/2) when dry and 
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very dark brown (10YR 2/2) when moist; noncal- 
eareous; pH 7.8; gradual boundary. 

B22t—8 to 16 inches, grayish-brown (10XYR 5/2) fine gravelly 
clay between rocks that make up 80 percent or more 
of the horizon; soil material very dark grayish brown 
(10Y¥R 8/2) when moist; strong, medium, angular 
blocky and weak, very fine, angular blocky structure ; 
extremely hard when dry, firm when moist, sticky 
and plastic when wet; thick clay films on medium 
blocks and in patches on rocks; calcareous; pH 7.8; 
clear, very irregular boundary. 

Clea—16 to 26 inches, mottled brown and very pale brown 
(1OYR 5/3 and 7/8) fine gravelly clay loam, very 
dark grayish brown (10¥R 3/2) when moist; rocks 
make up 80 percent or more of horizon; soil material 
has weak, very fine blocky structure; soft when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; patches of clay films on upper faces of 
stone in upper part of horizon; very strongly calear- 
eous; concentration of flour lime in many threads 
and common splotches; soft lime coats pebbles and 
stones ; pH 8.2; gradual boundary. 

C2ca—26 to 85 inches, mottled grayish-brown and white (2.5Y 
5/2 and 8/2) fine gravelly light clay loam mottled 
with dark grayish brown and light brownish gray 
(1OYR 4/2 and 6/2) when moist; rocks make up 80 
percent or more of horizon; soil materinl massive; 
soft when dry, friable when moist, slightly sticky and 
slightly plastic when wet; very strongly calcareous; 
concretions of flour lime in many threads and common 
white splotches; soft lime coats pebbles and stones; 
pH 8.6. : 

O—85 to 58 inches, gray (5Y 5/1) disintegrated monzinite 
porphyry rock to sand, dark olive gray (5Y 3/2) when 
moist; very strongly calcareous; pH 8.4. 

R—58 inches +, unweathered monzinite porphyry bedrock. 


In the survey area the surface layer of Blaine soils is 
loam and stony loam. 
Spring Creek soils in complexes. The B2 horizon is gen- 
erally 15 to 20 inches thick and ranges from clay loam to 
light clay. Rock fragments commonly make up 20 to 80 
percent of the soil mass in the stony loam. Depth to bed- 
rock ranges from 18 to 60 inches but is less than 24 inches 
in most places. 

BLYTHE SERIES 


The Blythe series consists of Planosols that have a thick 
surface layer and occur on uplands and fans in the foot- 
hills of thé Highwood Mountains. ‘The horizon sequence 
normally is (1) a very dark colored Al horizon 5 to 10 
inches thick; (2) a g¢ 
(3) a clay B2t horizon that has columnar structure in 
upper part and prismatic, blocky structure in lower part; 
(2 a B3ca horizon containing gypsum crystals; and (5) 
a Cea horizon. 

The Blythe soils have a thicker, darker Al horizon and 
a thicker A2 horizon than the Beckton soils, and unlike 
those soils, they lack salts other than gypsum. Blythe 
soils occur with the Alder soils on uplands and are dis- 
tinguished from them by the presence of an A2 horizon 
and more clay in their B2 horizon, 

Typical profile of Blythe loam (1,800 feet south of 
center of sec, 7, T. 18 N., R. 9 E.; in native pasture on north 
side of county road in right-of-way) : 

A1—O0 to 64% inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist; weak, fine, granular structure; soft 
when dry, friable when moist, nonsticky and nonplastic 
when wet; pH 7.2; plentiful roots; clear boundary. 

A2—61% to 11 inches, gray (10YR 4/1) heavy loam, very dark 
gray (10YR 8/1) when moist; moderate, fine, blocky 
structure; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; pH 7.2; 
plentiful roots; abrupt boundary. 


These soils are mapped with the 


‘ay AQ horizon 5 to 8 inches thick; . 
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B2it—11 to 19 inches, dark-gray (1OYR 4/1) clay, very dark 
gray (10YR 38/1) coated and 8/2 crushed) when 
moist; strong, medium, columnar structure; columns 
2 inches long and rounded on top; they grade to mod- 
rate, coarse prisms that separate into moderate, me- 
dium, angular blocks; tongues of material from the 
A2 horizon between the columns; columns and blocks 
are extremely hard when dry, extremely firm when 
moist, and very sticky and very plastic when wet ; dis- 
tinct, thick, continuous clay films on ped faces; plenti- 
ful roots; pH 7.2; noncalcareous; clear boundary. 

B22t—19 to 22 inches, dark-gray (10¥R 4/1) light clay, very 
dark gray (10¥.R 3/1) when moist ; moderate, medium 
prisms break to moderate, medium blocks; very hard 
when dry, very firm when moist, very sticky and very 
plastic when wet; distinct, continuous clay films on 
all ped faces; pH 8.0; weakly calcareous, small 
splotches of lime through the prisms; few roots be- 
‘tween prisms; clear boundary. 

B3ca—22 to 29 inches, dark grayish-brown (2.5Y 4/2) clay, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, medium prisms break to moderate, medium 
blocks; peds coated white, limy crystals of gypsum; 
very hard when dry, very firm when moist, very sticky 
and plastic when wet; distinet, continuous clay films 
on ped faces; strongly calcareous; pF 8.2; few roots 
between prisms; clear boundary. 

29 to 41 inches, dark grayish-brown (2.5¥ 4/2) clay con- 
taining a few sandstone pebbles, very dark grayish 
brown (10¥R 8/2) when moist; moderate, fine and 
medium, angular blocky structure; very hard when 
dry, very firm when moist, very sticky and very plastie 
when wet; distinct, continuous clay films on vertical 
faces of peds and patches on horizontal faces; strongly 
calcareous ; pE 8.4; few roots. 


Blythe loam is the only soil type mapped in this survey 


Cea 


area. or a-moist soil the Munsell notation for the Al hor- 


izon is 1OYR in hue, 2 or 3 in value, and 1 or 2 in chroma. 
The Al and A2 horizons combined generally range from 
10 to 18 inches in thickness, but in a few spots they are as 


- ttle as 6 inches thick. Although lime segregations and 


calcareous material do not’ generally occur, there are cal- 
careous horizons in some profiles that have bedrock at a 
depth of 30 inches or more. The depth to shale ranges 
from 24 to 36 inches on uplands and is generally more than 
5 feet on fans. 

BOWDOIN SERIES 


The Bowdoin series consists of imperfectly drained 
Alluvial soils that developed in clayey materials and inter- 
grade toward Grumusols. These soils are dominantly clay 
throughout and have fairly weak horizonation and a 
blocky subsoil. In this survey area, however, Bowdoin 
soils contain only 45 to 65 percent clay and have been 
mapped as a low clay variant. Their surface layer is thin 
silty clay or heavy silty clay loam. 

The Bowdoin soils have a darker subsoil and a higher 
water table than the well-drained Promise soils. 

Typical profile of Bowdoin silty clay, low clay variant 
(near center of NEYNWY, sec. 36, T.15 N., R.14 E.; ina 
pasture) : 

Ap—0 to 3 inches, dark-gray (10YR 4/1) heavy silty clay loam, 
very dark gray (10YR 3/1) when moist; moderate, 
fine, granular structure; friable when moist, sticky 
and plastic when wet; weakly caleareous; pH 8.0; 
abrupt boundary. 

A1—3 to 10 inches, dark-gray (1OYR 4/1) clay, very dark gray 
(10¥R 3/1) when moist; strong, fine, blocky struc- 
ture; firm when moist, sticky and very plastic when 
wet; weakly calcareous; pH 8.0; fine threads of salt; 

* clear boundary. 

Clg—10 to 20 inches, very dark gray (2.5Y 3/1, moist) clay; 

moderate, medinm to coarse prisms separated into 
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moderate, fine blocks; firm when moist, very sticky 
and very plastic when wet; strongly calcareous; pH 
8.0; clear boundary. 

C2g—20 to 28 inches, black (2.5Y 2/1) clay distinctly mottled 
with dark gray (2.5¥ 4/1) when moist ; weak, medium 
to coarse prisms separated into moderate, fine blocks; 
firm when moist, sticky and very plastic when wet; 
strongly calcareous; many lime splotches; pEI 8.0; 
gradual boundary. 

Cag—28 to 82 inches, very dark gray (2.5Y 3/1) clay mottled 
with dark gray (2.5Y 4/1) when moist; moderate, 
coarse, prismatic structure; very firm when moist, 
very sticky and very plastic when wet; strongly cal- 
eareous; gradual boundary. 

C4g—32 to 44 inches, gray (2.5¥ 5/1) clay mottled with yellow- 
ish brown (2.5¥ 5/4) when moist ; massive; very firm 
when moist, very sticky and very plastic when wet; 
strongly calcareons. . 

C5g—44 inches +, same as horizon above but more dense. 


The surface layer ranges from silty clay te silty clay 
loam, but silty clay is the only type mapped in the survey 
area. The water table is generally 214 to 5 feet below the 
surface. 


BRIDGER SERIES 


The Bridger series consists of well-drained Chernozems 
developed in loamy alluvium that was derived from 
igneous rock, shale, and sandstone on fans and foot slopes 
in the -foothills.- The horizon sequence of Bridger soils 
normally is (1) a thick, black A1 horizon that has gran- 
ular to crumb structure; (2) a strong, prismatic-blocky 
B2t horizon; (8) a weak to distinct Cea horizon contain- 
ing segregated lime; and (4) a C horizon in which 
pebbles, cobblestones, and stones make up 10 to 30 percent 
of horizon. 

The Bridger soils are distinguished from the Adel soils 
by a thinner Al horizon, more clay in the B2 horizon, and 
more accumulated lime and generally a higher percentage 
of coarse fragments in the C horizon. 

Typical profile of Bridger loam (about 1,150 feet west 
and 950 feet south of NE. corner of SEY, sec. 21, T. 15 
N., BR. 10 E.; in hayfield approximately 125 feet north of 
fence running northeast-southwest, and 215 feet southwest 
of barn) : 


Alp—0 to 414 inches, very dark gray” (10¥R 3/1) loam that 
contains a few pebbles, black (10YR 2/1) when moist; 
weak, fine, crumb structure; soft when dry, friable 
when‘ moist, slightly sticky and slightly plastic when 
wet; pH 7.2; gradual boundary. 

A12—414 to 7 inches, very dark gray (10YR 3/1) loam that 
contains a few pebbles, black (10YR 2/1) when moist; 
weak, edium and fine, blocky structure; soft when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; few, thin pa'tches of clay films 
where loam touches pebbles; pH 7.4; gradual bound- 


ary. 

B21t—7 to 12 inches, brown (10YR 5/3) heavy clay loam, 
very dark grayish brown (10YR 38/2) when moist; 
moderate, fine, blocky structure; hard when dry, 
friable when moist; very sticky and plastic when wet; 
moderately thick, continuous clay films on all faces of 
peds; pH 7.6; clear boundary. 

B22t—i12 to 18 inches, brown (10¥R 5/3) heavy clay loam, 
dark grayish brown (10YR 4/2) when moist; strong, 
medium, angular blocky structure; hard when dry, 
friable when moist, very sticky and plastic when wet; 
very thick, continuous clay films on all faces of peds; 
pT 7.6; gradual boundary. 

B3—18 to 28 inches, brown (10YR 5/8) clay loam, dark gray- 
ish brown (10¥R 4/2) when moist; moderate, me- 
dium, blocky structure; hard when dry, friable when 
moist, very sticky and plastic when wet; thin, nearly 
continuous clay films on ped faces; pH 8.2; clear 
boundary. 

776-450—66—_9 
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Clea—28 to 33 inches, light grayish-brown (2.5¥ 6/2) light 
clay loam, olive gray (2.5Y 4/2) when moist; mas- 
sive to weak, medium, platy structure; slightly hard 
when dry, friable when moist, sticky and plastic when 
wet; strongly calcareous; many small threads of lime; 
lime coats on pebbles; pEL 8.4; clear boundary. 

IIC2ca—23 to 42 inches, light-gray (1OYR 7/2) gravelly clay 
loam, light brownish gray and grayish brown (10YR 
6/2 and 5/2), when moist; massive; friable when 
moist, sticky and plastic when wet; strongly cal- 
careous; lime coats on pebbles. 


Loam and stony loam types are mapped in this survey 
area, When dry the Al horizon has a hue of 10YR, a 
value of 2 to 4, and a chroma of less than 1.5. The B2 
horizon ranges from clay loam to light clay. Depth to 
the Cca horizon ranges from 20 to 30 inches. 


CASTLE SERIES 


The Castle series consists of very dark colored, calcare- 
ous Grumusols that developed in clay weathered in place 
from clay shale on rolling uplands in the foothills. Char- 
acteristics of Castle soils are (1) 2 profile of calcareous 
clay; (2) a very dark colored, granular Al horizon; (8) 
a subsoil 1 or 2 less in chroma than the Al horizon; and 
(4) widely spaced contracting cracks that extend deep 
in the profile. . . 

The ‘very dark-colored: Al horizon of the Castle soils 
distinguishes them from the Pierre and Promise soils. 

Typical profile of Castle clay (600 feet north and 500 
feet east of the center of sec. 26, T. 16 N., R. 10 E.; in 
native range) : 

A1—O to 9 inches, very dark grayish-brown (10YR 3/2) clay, 
very, dark grayish brown (10YR 2.6/2) when moist; 
moderate, fine, granular structure in upper part, and 
weak, blocky structure in lower part; hard when dry, 
firm when moist, very sticky and very plastic when 
wet; weakly calcareous; pH 8.0; abundant roots; 
clear boundary. 

C1i—9 to 19 inches, neutral (N 3.4/0 dry and moist) dense 
clay; strong, medium and coarse, prismatic structure; 
prominent pressure faces on prisms, and shale frag- 
ments within prisms; extremely hard when dry, ex- 
tremely firm when moist, very sticky and very plastic 
avhen wet; plentiful roots extend downward along 
prism faces; strongly calcareous; few lime splotches 
varying from 14 to % inch in size; pH 8.0; clear 
boundary. 

C2—19 to 31 inches, neutral (N 3.4/0 dry or moist) dense clay 
with few, fine, distinct, colored mottles; strong, promi- 
nent pressure faces that break apart like balls and 
sockets ; few roots flattened against the pressure faces; 
extremely hard when dry, extremely firm when moist, 
very sticky and very plastic when wet; strongly cal- 
careous ; pH 8.2; gradual boundary. 

C3—81 to 85 inches +, when dry or moist, neutral (N 8.4/0) 
and brown mottled (10¥R 5/3) clay shale; massive; 
high percentage of aragonite particles ; extremely hard 
when dry, extremely firm when moist, nonsticky and 
nonplastic when wet; strongly calcareous; threads of 
lime; pH 8.4. 


Castle clays and a complex of Castle soils are mapped 
in the survey area. The Al horizon ranges from 3 to 10 
inches in thickness. Few to common films and splotches 
of hme occur below the Al horizon. In places the Ci hori- 
zon contains a layer of crystalline, calcium carbonate 
(aragonite) 1 or 2 inches thick. Depth to bedded shale 
ranges from 20 to 40 inches. 


CHAMA SERIES 

The Chama series consists of weakly developed, moder- 
ately dark colored Chestnut soils that have a thin solum 
and developed from slightly consolidated clay loam shale 
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in the uplands of the plains. In this survey area the nor- 

mal sequence of horizons is (1) a thin, dark Al horizon; 

@) a thin, transitional B2 or AC horizon; and (8) a 
ca horizon that merges with bedrock. 

The Chama soils have a thinner solum than the Straw 
soils and stronger accumulation of lime. Unlike the Straw 
soils, Chama soils have a shale substratum, They are 
darker colored and deeper than the Bainville soils and have 
a stronger accumulation of lime. 

Typical profile of ‘Chama clay loam (on east side of 
highway, 165 feet east and 75 feet north of SW. corner 
of sec. 20, T. 11 N., R. 16 E.; inside of right-of-way) : 


A11—O to 2 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark brown (2.5Y 2.8/2) when moist; moderate, 
thin, platy structure; soft when dry, friable when 
moist, sticky and plastic when wet; pH 8.2; abrupt 
fboundary, 

A12—2 to 5 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark brown (10YR 2.3/2) when moist; weak, 
coarse, prismatic structure to moderate, fine and 
medium, granular structure; soft when dry, friable 
when moist, sticky and plastic when wet; noncalear- 
eous; pH 8.2; clear boundary. 

B2—5 to 8 inches, dark grayish-brown (10¥R 4/2.3) clay loam, 
dark brown (10YR 3/3.8) when moist ; weak, medium, 
prismatic structure to weak, fine and medium, sub- 
angular blocky structure; slightly hard when dry, 
friable when moist, sticky and plastic when wet; 
abundant roots; noncalcareous; pil 8.2; gradual 
fhoundary. 

Clea—8 to 17 inches, pale-brown (10YR 6/3) clay loam, light 
olive brown (10YR 5/3) when moist; moderate, very 
coarse, prismatic structure; slightly hard when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; strongly caleareous; lime disseminated and 
segregated in many fine, white threads and small soft 
masses ; pF 8.4; clear'‘boundary. 

C2ca—17 to 86 inches, light-gray (SY 7/2) clay loam, olive 
(5Y 5/3) when moist; massive; hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; roots plentiful; strongly calcareous; lime dis- 
seminated and segregated in many white threads and 
small soft masses; pH 8.4; gradual boundary. 

C8—36 to 48 inches, light-gray (5Y 7/2) weathered clay loam 
shale, light gray (5Y 6/1) when moist; shale coated 
with pale olive (5¥ 6/4) and brown (7.5 YR 5/2) when 
dry or moist; weak, thick, platy structure; hard when 
dry, firm when moist; few roots; strongly calcareous; 
pH 8.8; gradual boundary. : 

R—48 to 56 inches, light-gray (5Y 6/1) clay loam shale, gray 
(5Y 5/1) when moist; very hard when dry, firm when 
moist ; fragments of shale plates coated with olive and 
brown; strongly calcareous; pH 8.8. 

Chama, clay loam is the only Chama soil in this survey 
area. Its Al horizon-ranges from 3 to 5 inches in thickness. 
In most places a thin B2 horizon is between the Al and 
Cea horizons, but in some places this thin horizon is an 
AC horizon. Under cultivation the surface normally be- 
comes calcareous. Depth to shale generally ranges from 


2 to 4 feet. 
CHEADLE SERIES 


The Cheadle series consists of dark-colored Lithosols 
that developed over hard sandstone on the uplands. The 
normal horizon sequence is (1) a dark-colored -Al horizon ; 
(2) a transitional AC or C horizon that is generally cal- 
careous; and (8) sandstone near the surface. 

The sandstone underlying the Cheadle soils distin- 
guishes them from the Duncom soils, which are underlain 
by limestone, and from the Spring Creek soils, which are 
underlain by igneous rock. The Cheadle soils lack the 
thick, black subsoil of the Teton soils. 
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Typical profile of Cheadle stony loam (600 feet north 
and 800 feet west of NE. corner of SE14 sec. 26, T.16 N., 
R.9 E.; ina native pasture) : 


A1—O to 4 inches, very dark grayish-brown (10YR 38/2) stony 
loam, very dark brown (10YR 2/2) when moist; 
single grain and weak, crumb structure; soft when 
dry, very friable when moist, nonsticky and non- 
plastic when wet; roots abundant; noncaleareous; 
pH 7.8; clear boundary. 

AC—4 to 12 inches, dark grayish-brown (10YR 4/2) stony loam 
that has ia stone content of 50 percent, by volume; 
very dark grayish brown (10YR 3/2) when moist; 
massive; soft when dry, very friable when moist, 
nonsticky and nonplastic when wet; roots somewhat 
matted on upper side of sandstone layers; weakly 
calcareous; underside of sandstone coated with lime; 
pF 8.63 abrupt boundary. 

R—12 inches +, fractured sandstone with stalactites and lime 
coating on underside; roots follow fractures and are 
somewhat matted on upper side of sandstone layers. 


Loam, stony loam, and channery loam types occur in 
the survey area. Stony loam and channery loam com- 
monly are mapped in complexes with the Darret, Teton, 
and Absarokee soils. For dry soil the Munsell notation 
of the Al horizon is 10YR in hue, 4 or 8 in value, and 1 
or 2in chroma. ‘In most places the stony loam and chan- 
nery loam ranges from 8 to 18 inches in depth to bedrock, 
but the loam ranges from 15 to 24 inches. Some lime 
generally accumulates on the underside of sandstone frag- 
ments above the bedrock, and on the underside of sand- 
stone layers in the upper part of the bedrock. 


COLVIN SERIES 


The Colvin series consists of poorly drained Solonchak 
soils that are rich in calcium carbonate and developed in 
clay loam alluvium in valleys and on terraces in the plains 
section. The Colvin soils are characterized. by a dark Al 
horizon and a light-colored, gleyed subsoil that has dis- 
tinct accumulations of lime carbonate. 

The distinct accumulations of lime carbonate in the sub- 
soil distinguish the Colvin soils from the closely asso- 
ciated Lamoure soils. amoure soils have a strongly cal- 
careous subsoil, but they lack distinct accumulations of 
lime carbonate. 

Typical profile of Colvin clay loam (1,200 feet east and 
550 feet south of NW. corner of SW14 sec. 12, T. 14 N., 
R. 15 L., 345 feet southward from wire gate on U.S. High- 
way No. 87; in native pasture) : 


02—14 inch to 0, muck; strongly calcareous; roots abundant; 
abrupt boundary. 
Alg—o to 18 inches, gray (N 5/0) clay loam, very dark gray 
(CN 3/0) when moist ; weak, fine and medium, granular 
structure in upper few inches and moderate, thin 
platy structure that separates to moderate, fine, gran- 
ular structure below; slightly hard when dry, friable 
when moist, sticky and plastic when wet; strongly 
calcareous; abrupt boundary. 
13 to 21 inches, light-gray (N 7/0) clay loam with 
common, medium, faint mottles of gray (N 5/0) when 
dry; light gray (N 6/0) with common, medium, faint 
mottles of dark gray (N 4/0) when moist; massive 
to weak, fine, granular structure; hard when dry, 
friable when moist, slightly sticky and plastic when 
wet; very strongly calcareous; estimated 30 percent 
caleium carbonate equivalent; distribution of cal- 
cium carbonate indicated by the mottling; clear 
boundary. 
C2cag—21 to 85 inches, light grayish-brown (2.5¥ 6/2) clay 
loam with common, medium, faint mottles of light olive 
brown (2.5Y 5/4) when dry; light olive brown (2.5Y 


Cleag. 
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5/4) with common, medium, faint mottles of olive 
brown (2.5¥ 4/4) when moist; massive; very hard 
when dry, friable when moist, sticky and plastic 
when wet; strongly calcareous; few large specks of 
calcium carbonate; gradual boundary. 

C38—85 to 50 inches, light brownish-gray (2.5Y 6/2) sandy clay 
loam with common, medium, faint mottles of light olive 
brown (2.5Y 65/2) when dry; grayish brown (2.5Y 
5/2) when moist; massive; very hard when dry, very 
friable when moist, sticky and plastic when wet; 
weakly calcareous; few specks of calcium carbonate; 
abrupt boundary. 

TIC4—50 inches +, very gravelly sandy clay loam. 


In the survey area Colvin soils are mapped only in a 
complex with Lamoure soils. The A1 horizon ranges from 
6 to 15 inches in thickness. The water table generally oc- 
curs at a depth of 3 to 5 feet. The depth to the gravelly 
material ranges from 2 to '5 feet. The high water table 
is caused by the i impervious shale that underlies these soils 
at a depth of 6 feet or more. The subsoil ordinarily is 
mottled with shades of gray, brown, and yellow. 


COWOOD SERIES 


Soils of the Cowood series are light-colored gravelly 
ov stony loam or silt loam that developed in. residuum 
from igneous rock. They are Gray Wooded soils that 
inter; erade toward Lithosols. Cowood soils are character- 
ized by (1) a thin to moderately thick layer of forest litter 
and humus; (2) clean, bleached grains of silt and sand in 
the A2 horizon; (3) a B2 horizon containing stained and 
coated sand grains, some clay-coated peds, and rock frag- 
ments filmed with patches of clay; and (4) igneous bedrock 
not deep in the profile. 

The Cowood soils lack the Cca horizon and the dark- 
colored Ai horizon of the Spring Creek soils, which occur 
in grassland. They also lack the clayey B2t horizon of the 
Loberg soils. 

Typical profile of Cowood stony loam (600 feet SE. of 
center of sec. 15, I’. 19 N., R. 9 E.; in native woodland) : 


O1—2 inches to 0, forest litter of decomposed leaves and 
branches; bound by roots. 

A2—0 to 6 inches, light brownish-gray (10YR 6/2) gravelly silt 
loam, dark brown (10YR 3/3) when moist; stones 
scattered on surface; weak, fine, crumb structure; 
crumbs arranged in weak, thin plates in upper inches; 
soft when dry, very friable when moist, nonsticky and 
nonplastic when wet; silt and very fine sand is clear 
and unstained; pH 5.2; abundant roots; clear, irregu- 
lar boundary. 

B2—6 to 12 inches, grayish-brown (10¥R 5/2) very gravelly 
silt loam, very dark grayish brown (10YR 3/2) when 
moist; massive; soft when dry, very friable when 
moist; stained silt and very fine sand; patches of 
clay films on pebbles; pH 5.5; few roots; clear 
boundary. 

to 23 inches, light brownish-gray (10YR 6/2) silt in 

crevices of the weathered basalt that readily crumbles 

to fragments of gravel; silt is dark grayish brown 

(10YR 4/2) when moist; patches of thick clay films on 

some pebbles; pFEf 5.5, 

R—23 to 26 inches, olive-gray (SY 4/2) slightly weathered 
basalt that is black (5Y¥Y 2/2) when moist and can be 
cut with a spade; patches of clay films on some faces 
of rock fragments. 


Only Cowood stony loam is mapped in the sur vey area, 
but loam, stlt loam, and gravelly silt loam occur in small 
areas, ‘The bedrock ranges from soft and crumbly near 
the surface to hard deeper in the profile. Clean or 
bleached grains of sand and silt are prominent in the 
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A® horizon, but the B2 horizon is identified by stained 
grains of sand and silt in some profiles, or by clay films on 
peds and rock fragments in others. 


DANVERS SERIES 


The Danvers series consists of well-drained Chestnut 
soils on high benches and terraces in the plains. These 
soils dev eloped i in clay loam underlain by pebbles mixed 
with material finer than sand. The loamy, calcareous par- 
ent material is assumed to be alluvium and windblown 
material that overlie thick, very gravelly or very cobbly 
deposits of Pleistocene and Pliocene ages. The rounded 
pebbles and cobblestones are mainly limestone, quartzite, 
and granite. The normal horizon Sequence of soils in the 
Danvers series is (1) a dark AJ horizon 8 to 5 inches thick ; 
(2) a prismatic-blocky heavy clay loam B2 horizon 5 to 
12 inches thick; (3) a weakly calcareous B3 horizon; (4) 
a& prominent Cea horizon; and (5) very gravelly calcar- 
eous material. 

Typical profile of Danvers clay loam (190 feet. south 
and 125 feet west of the NE. corner of sec. 1, T. 18 N,, 
R. 12 E.; in a summer-fallowed strip on a slope of less 
than 1 percent) : 


Ap—0 to 4 inches, gray (LOYR 5/1) clay loam, very dark brown 
(LOYR 2/2) when moist; moderate, medium, granular 
structure; slightly hard when dry; firm when moist, 
sticky and plastic when wet; abrupt boundary. 

B2t—4 to 10 inches, grayish-brown (2.5Y 5/2) heavy elay loam, 
very dark grayish brown (10¥R 3/2) when moist; 
compound structure in which moderate, medinm 
prisms separate to medium and fine, subangular 
blocks; hard when dry, firm when moist, very sticky 
and very plastic when wet; continuous, distinet clay 
films on all ped faces; plentiful roots; clear boundary. 

B38—10 to 14 inches, gray (10YR 5/1) clay loam that has a 
moderate amount of fine gravel and is dark guayish 
brown (1O¥R 4/2) when moist; moderate, medium, 
subangular blecky structure; hard when dry, firm 
when moist, very sticky and very plastic when wet; 
continuous, distinct clay films on vertical faces and 
patches of clay films on horizontal faces; slight effer- 
vescence; plentiful roots; gradual boundary. 

Clca—l4 to 23 inehes, gray (1OYR 6/1) light clay, grayish 
brown (10R 5/2) when moist; moderate, medium and 
fine, subangular blocky structure; hard when dry, 
firm when moist, very sticky and very plastic when 
wet; patches of clay films on vertical faces; violent 
effervescence ; few voots; gradual boundary. 

C2ca—23 to 34 inches, light-gray (5Y 7/2) light clay, olive gray 
(5Y 5/2) when moist; massive; slightly hard when 
dry, friable when moist, very sticky and plastic when 
wet; violent effervescence; few roots; clear boundary- 

IIC8ca—34 to 39 inches, light-gray (SY 7/2) gravelly sandy 
clay loam, olive gray (5¥ 7/2) when moist; massive ; 
hard when dry, friable when moist, sticky and plastic 
when wet; violent effervescence; few roots; clear 
boundary. 

ITG4—89 to 50 inches, light-gray (5Y 7/2) very gravelly sandy 
loam, olive gray (5Y 5/2) when moist; massive; loose 
when dry, very friable when moist, nonsticky and non- 
plastic when wet; violent effervescence. 


Danvers clay loam is the dominant soil type in the sur- 
vey area, but gravelly clay loam, cobbly clay loam, and 
stony clay loam also occur. The Munsell notation of the 
Al horizon is 10YR or 2.5Y in hue and 2 or 3 in chroma. 
Value is 4 or 5 dry and 2 or 3 wet. The B2 horizon has 
2 to 8 percent more clay than the Al horizon. Lime is in 
the form of nodules, lime flour distributed through the 
soil, and coats on the underside of pebbles and on soil in 
the gravel sockets. Depth to the very gravelly substratum 
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ranges from about 24 to 50 inches. The fine material that 
is mixed with the pebbles ranges from sandy loam to clay 
loam. 

DARRET SERIES 


In the Darret series are well-drained Chestnut soils that 
developed on the uplands in the foothills. These soils con- 
sist of reddish clay loam that weathered in place from clay 
loam shale interbedded with sandstone. The normal hor- 
zon sequence is (1) a granular Al horizon about 4 inches 
thick; (2) a noncalcareous B2 horizon of heavy clay loam 
or light elay that has prismatic-blocky structure and con- 
tinuous clay filnis on the ped faces; and (3) a weakly cal- 
careous or noncaleareous C horizon that merges with the 
bedrock at a moderate depth. 

Typical profile of Darret clay loam (1,825 feet east and 
500 feet north of SW. corner of NW4, sec, 28, T. 18 N., 
R. 8 E.; 20 feet east of center of road; in native range) : 


Ai—0 to 4 inches, dark reddish-gray (5YR 4/2) clay loam, 
dark reddish brown (5YR 38/2) when moist; weak, 
fine, granular structure; slightly hard when dry, fria- 
ble when moist, sticky and plastic when wet; pH 7.6; 
noncaleareous; abundant roots; clear boundary. 

B21t—4 to 8 inches, dark reddish-gray (5YR 4/2) silty clay 
loam, dark reddish brown (SYR 38/2) when moist; 
weak, prismatic structure that breaks to moderate, 
medium, blocky structure; hard when dry, friable 
when moist, sticky and plastic when wet; distinct, 
continuous clay films on all ped faces; noncaleareous ; 
pH 7.4; abundant roots; clear boundary. 

B22t—8 to 13 inches, weak-red (2.5YR 4/2) silty clay, dusky 
red (2.5YR 3/2) when moist; moderate, medium and 
coarse, prismatic structure that breaks to moderate, 
medium and fine, blocky structure; hard when dry, 
friable when moist, very sticky and very plastic when 
wet; distinct, continuous clay films on all ped faces; 
nonealcareous; pH 7.8; abundant roots; clear 
boundary. 

C—18 to 19 inches, weak-red (2.5YR 4/2) clay loam and frag- 
ments of shale and soft sandstone that amount to 25 
percent of horizon; dusky red (2.5YR 3/2) when 
moist; massive; hard when dry, firm when moist, 
sticky and plastic when wet; weakly calcareous; pH 
8.0; abundant roots; clear boundary. 

CR—19 to 28 inches, weak-red (2.5YR 4/2) clay loam and 
weathered shale and soft sandstone that amount to 
40 to 50 percent of horizon, dusky red (2.5¥ 8/2) 
when moist; massive; slightly hard when dry, friable 
when moist, sticky and plastic when wet; weakly eal- 
eareous; pH 8.2; thin lime coats underside of shale 
and sandstone fragments; contains pockets of shale 
fragments that are coated with lime on all sides; few 
roots; clear boundary. 

R—28 to 36 inches, reddish, weathered, soft sandstone and 
shale; pH 8.4; few roots compressed into mat between 
the shale and sandstone layers. 


Clay loam is the dominant type in the survey area, but 
loam and stony clay loam occur in small areas. Depth to 
relatively unaltered bedrock ranges from 18 to 36 inches 
but is dominantly 20 to 80 inches. The profile is noncal- 
careous In some places where it is thinner than normal, 
but generally the C horizon is calcareous, and lime thinly 
coats the underside of the upper layers of the bedrock. 
In the thicker profile a Cea horizon may occur. 


DIMMICK SERIES 

The Dimmick series consists of Humic Gley soils that 
are poorly drained, noncalcareous clay. These soils de- 
veloped in depressions and the basins of small intermittent 
lakes, 
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The Dimmick soils are similar to the Fargo soils but are 
deeper to lime. 

Typical profile of Dimmick clay (200 feet south and 200 
feet west of NE. corner of SEH, sec, 25 T. 18 N., R. 10 E.; 
in native pasture) : 

A1—0 to 2 inches, grayish-brown (10YR 5/2) heavy clay loam, 
very dark grayish brown (10¥R 38/2) when moist; 
moderate, fine, crumb structure; friable when moist, 
sticky and plastic when wet; noncaleareous. 

Clg—2 to 5 inches, gray (N 5/1) silty clay, very dark gray 
(N 8/1) mottled with dark reddish brown (2.5YR 
8/3) when moist; weak to moderate, fine, blocky struc- 
ture; friable when moist, sticky and plastic when wet ; 
noncaleareons. 

C2g—5 to 15 inches, gray (N 5/1) clay, very dark gray (N 
8/1) stained with few vertical streaks of gray (N 
5/1) when moist; firm when moist, sticky and plastic 
when wet; noncalcareous. 

C8g—15 to 80 inches, massive dense clay that has same color 
as horizon above; very firm when moist, very sticky 
and very plastic when wet; nonealeareous, 

Dimmick clay is the only type mapped in the survey area, 
but there are small areas of heavy clay loam. The surface 
horizon ranges from 2 to 5 inches in thickness and is the 
only part of the profile that is not gleyed. 


DUNCOM SERIES 


The Duncom series consists of dark-colored Lithosols 
that developed on hard limestone and limy shale in the 
uplands of the foothills and mountainous areas. The 
normal horizon sequence is (1) a dark-colored A1 horizon; 
(2) a strongly calcareous, thin C horizon; and (8) bed- 
rock near the surface. 

The limestone underlying the Duncom soils distin- 
gushes them from the Cheadle and Spring Creek soils. 
The Cheadle soils are underlain by sandstone, and the 
Spring Creek soils are underlain by igneous rock. 

Typical profile of Duncom stony loam (1,250 feet east 
and 150 feet north of the center of sec. 22, 'T. 15 N., R. 10 
E.; in native range) : 

Al—0 to 5 inches, very dark brown (10YR 2/2) stony loam, 
black (10YR 2/1) when moist ; very weak, medium and 
fine, blocky structure; soft when dry, friable when 
moist, nonsticky and nonplastie when wet; weakly 
caleareous ; lime coats underside of stones and cobble- 
stones; clear boundary. 

C—5 to 12 inches, grayish-brown (10YR 5/2) loam that con- 
tains pebbles and cobblestones amounting to 20 percent 
of horizon, dark grayish brown (10¥R 4/2): when 
moist ; weak, medium and fine, blocky structure; soft 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; strongly calcareous; most 
pebbles and cobblestones entirely coated with lime; 
abrupt boundary. 

R—12 inches +, dark-colored, massive, weakly fractured slab 
of hard limestone; lime carbonate coats surface of 
slab and has accumulated in the fractures, 

The Duncom soils occur closely with the Skages, the 
Hughesville, and the ‘Cheadle soils. The soil types in the 
survey area are stony loam and stony clay loam. The A 
horizon ranges from 3 to 5 inches in thickness, and the 
depth to bedrock generally is 8 to 15 inches. 


FARGO SERIES 


The Fargo series consists of poorly drained Grumusols 
that occur on valley botioms and on low terraces. These 
soils are generally calcareous throughout. They are iden- 
tified by their thick, black A1 horizon and their underly- 
ing neutral to olive-colored gleyed horizons. 
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In some areas of Fargo soils lime has accumulated in 
small specks and splotches below a depth of 16 inches, 
but the accumulations are not strong, as they are in the 
associated Hegne soils. Fargo soils are finer textured than 
the Lamoure soils. 

Typical profile of Fargo silty clay (50 feet west of NE. 
corner of SW14 sec. 18, T. 17 N., R. 12 E.; in native 
meadow) : 

02—114 inches to 0, muck and abundant roots; strongly cal- 
careous ; pE 8.6; abrupt boundary. 

A1I—0 to 4 inches, black (10YR 2/1, moist) silty clay, dark 
gray (N 4/0) when dry; moderate, fine, granular struc- 
ture; very hard when dry, friable when moist, very 
sticky and very plastic when wet; abundant roots; 
strongly calcareous; pH 8.6; gradual boundary. 

Al2g—4 to 17 inches, very dark gray (N 3/0, moist) light 
clay, dark gray (N 4/0) when dry; moderate, medium 
and fine, granular structure; very hard when dry, 
friable when moist, very sticky and very plastic when 
wet; plentiful roots; strongly caleareous; pH 8.6; 
clear boundary. 

Clg—17 to 61 inches, in upper part mottled dark gray and 
very dark gray (N 4/0 and 3/0, moist) clay and a few 
small pebbles coated with lime, gray and dark gray 
(N 5/0 and 4/0) when dry; below 36 inches, dark 
gray (N 4/0, moist).with common, medium, prominent 
mottles of yellowish red (5YR 4/6); very weak, fine, 
angular blocky structure to massive; extremely hard 
when dry, extremely sticky and very plastic when 
wet; few roots; weakly caleareous; small splotches 
and concretions of lime; pH 8.6; gradual boundary. 

C2g—61. to 68 inches, gray (N.5/0, moist) clay with common, 
medium, prominent mottles of yellowish red (5YR 
4/6), light gray (N 6/0) when dry; gravel makes up 
10 percent of horizon; extremely firm when moist, 
very sticky and very plastic when wet; few roots; 
weakly calcarcous; pF 8.4. 

IIC3—63 inches +, very gravelly clay. 

The Fargo soils occur closely with the Heene soils in 
the survey area and are mapped with them in a complex. 
Generally, the Fargo soils have an 02 horizon. When the 
soil is moist, the Munsell notation of the Al horizon ranges 
from 10YR 2/1 to N 2/0. Neutral colors are dominant in 
the subsoil, but in some places the subsoil has a chroma of 
3 or less if the hue is 5Y and 2 or less if itis2.5Y. Walue 
ranges from 8 to 5, The subsoil is commonly mottled with 
yellow and brown. In many places the structure of the 
subsoil is angular blocky. The water table rises to within 
a few inches of the surface at times, but generally it is 2 
to 5 feet below the surface. 


FERGUS SERIES 


The Fergus series consists of well-drained Chestnut soils 
that. developed in reddish-colored clay loam alluvium on 
fans and stream terraces in the foothills of the survey area. 
The normal horizon sequence is (1) an Al or Ap horizon 
about 4 inches thick; (2) a transitional AB or B1 horizon 
4. or 5 inches thick; (8) a prismatic-blocky Bt horizon 
that has distinct, continuous clay films on ped faces; and 
(4) TITB8ca or Cea horizon that grades to a TIIC horizon 
consisting of calcareous material. ; 

The reddish color of the Fergus soils distinguishes them 
from the Savage soils. In Fergus soils a noticeable 
amount of clay has moved from the Al horizon to form a 
B2 horizon that is more clayey and stronger in. structure 
than the B2 horizon of Twin Creek soils. Also, Fergus 
soils have a stronger accumulation of lime in the lower sub- 
soil than Twin Creek soils. 
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Typical profile of Fergus clay loam (300 feet west and 
900 feet north of the SW. corner of SIE sec. 4, T. 17 N., 
R. 9 E.; west of farmstead road in hayfield) : 


Ap—0 to 4 inches, brown (7.5YR 5/2) clay loam, dark brown 
(7.5YR 3/2) when moist ; moderate, medium, granular 
structure, slightly hard when dry, friable when moist, 
sticky and plastic when wet; nonealcareous; pH 7.2; 
abundant roots ; abrupt boundary. 

AB—4 to 9 inches, dark-brown (10YR 4/2) silty clay loam, very 
dark grayish brown (10YR 3/2) when moist; moder- 
ate, medium and fine, angular blocky structure; hard 
when dry, friable when moist, sticky and plastic when 
wet; thick, distinct clay films on all faces of peds; 
nonenleareous; pH 7.2; abundant roots; clear 
boundary. 

B21t—9 to 28 inches, reddish-brown (SYR 4/38) silty clay loam, 
dark reddish brown (SYR 3/3) when moist ; moderate, 
medium and coarse, prismatic structure that breaks to 
moderate, medium and coarse, blocky structure; hard 
when dry, friable when moist, sticky and plastic when 
wet; very thick, distinct, continuous clay films on all 
faces of peds; nonealcareous; pH 7.6; plentiful roots; 
clear boundary. 

TIB22t—28 to 34 inches, reddish-brown (S5YR 4/3) gravelly 
clay loam, dark reddish brown (5Y¥R 3/3) when moist ; 
moderate, medium, blocky structure; hard when dry; 
friable when. moist, sticky and plastic when wet; 
thick, continuous clay films on all ped faces; weakly 
calcareous; few, faint threads of lime; pH 8.0; few 
roots; abrupt boundary. 

IIITB3ca—34 to 40 inches, reddish-brown (5Y¥YR 4/8) silty clay 
loam, dark reddish brown (5¥R 3/3) when moist; 
moderate, medium and coarse, blocky structure; hard 
when dry, friable when moist, sticky and plastic when 
wet; continuous clay films on all faces of peds, broken 
only by splotches and threads; pH 84; few roots; 
clear boundary. 

ITIC—40 to 47 inches, reddish-brown (5YR 4/8) clay loam, 
dark reddish brown (5YR 3/3) when moist; massive; 
hard when dry, friable when moist, sticky and plastic 
when wet; weakly calcareous; pH 8.6. 

Fergus clay loam and Fergus silty clay loam are the 
only types mapped in the survey area. In a dry soil the 
Al horizon has a hue ranging from 10YR to 5YR, value 
of 5 to 8, and chroma of 2. The B horizon in a dry soil 
is 7.5YR or redder in hue, 2 or more in chroma, and 5 or 
4in value. The B horizon ranges from clay loam to light 
clay. Lime is segregated in the [11 B3ca horizon as films 
and seams, and as small and large, rounded, slightly hard 
concretions of pure caleium carbonate. 


GALLATIN SERIES 


The Gallatin series consists of deep, imperfectly drained 
soils that developed in loam and clay loam alluvium that 
was recently deposited on the flood plains along streams. 
These soils are Chernozems that intergrade toward Allu- 
vial soils. Their profile is identified by its thick, dark 
colored A1 horizon andl its lighter colored C horizon that 
is mottled with brown and reddish colors. 

The Gallatin soils are calcareous, whereas the Slocum 
soils are noncalcareous. The Gallatin soils are better 
drained than the Lamoure soils and less gleyed in the 
subsoil. 

Typical profile of Gallatin loam (600 feet south of cen- 
ter of sec, 24, T, 16 N., R. 11 E.; on east side of Wolf Creek 
in native hay): 

Al11—0 to 2 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) when moist; moderate, 
medium, crumb structure; many worm casts; soft 
when dry, friable when moist, nonsticky and notiplastice 


when wet; weakly calcareous; pH 7.8; abundant 
roots; clear boundary, 
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A12——2 to 13 inches, dark grayish-brown (10YR 4/2) loam, very 
dark brown (1OYR 2/2) mottled with dark yellowish 
brown (1LOYR 4/4) when moist; mottles are common, 
fine, and distinct; strong, coarse, granular and crumb 
structure; many worm casts; slightly hard when dry, 
friable when moist, nonsticky and nonplastie when 
wet; weakly caleareous; prt 8.0; plentiful roots; 
gradual boundary. 

A13—13 to 25 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark brown (10YR 2/2) mottled with very dark 
grayish brown (10YR 3/2) when moist; mottles are 


few, medium, and faint; strong, coarse, granular and | 


crumb structure; many worm casts; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; weakly calcareous; pH 8.2; 
few roots; gradual boundary. 

C1—25 to 45 inches, gray (1LOYR 5/1) silty clay loam, very dark 
gray (LOYR 3/1) mottled with dark yellowish brown 
(LOYR 8/4) when moist; mottles are common, med- 
ium, and faint; massive; many earthworm casts; 
slightly hard when dry, friable when moist, sticky and 
plastic when wet; weakly calcareous; pH 8.4; gradual 
‘boundary. 

C2—45 to 62 inches, dark-gray (10YR 4/1) stratified loam and 
sandy loam, prominently mottled with dark brown 
(7.5YR 4/4) when moist; massive; soft when dry, 
friable when moist, nonsticky and nonplastie when 
wet; weakly calcareous; pH 8.4. 

IIC3—62 inches ++, gravel. 

Mapped in the survey area are loam, clay loam, and 
loam, clay substratum. The upper part of the Al horizon 
is noncalcareous in some places, but generally the profile is 
calcareous throughout. Between a depth of 10 and 380 
inches, texture ranges from heavy fine sandy loam through 
loam to clay loam. Below a depth of 30 inches, the soil 
material ranges from sand to clay, but normally the 5-foot 
profile is stratified loam or clay loam. In a dry soil the 
Munsell notation of the Ai horizon is redder than 5Y or 
yellower than 5YR in hue, 4 or 3 in value, and 1 or 2 in 
chroma. The C horizon has a chroma of 1 or 2 and hue 
that is redder than 5Y or yellower than 5YR. The C 
horizon contains specks or threads of segregated lime in 
some places. 

; HEGNE SERIES 


The Hegne series consists of poorly drained Solonchak 
soils that are rich in calcium carbonate and developed. in 
calcareous clay in valley bottoms or on low terraces. The 
profile is identified by 1ts black A1 horizon that generally 
is less than 10 inches thick and grades to a prominent, 
neutral or olive-eray Coa horizon. 

The Hegne soils are distinguished from the Fargo soils 
by a thinner At horizon and a prominent Cca horizon 
within 16 inches of the surface. They are finer textured 
throughout the profile than the Colvin soils, 

Typical profile of Hegne silty clay (1,400 feet east and 
750 feet north of SW. corner of sec. 29, T. 18 N., R. 13 E.; 

305 feet west of fence corner) : 

02—2 inches to 0, organic material. 

A11—O0 to 2 inches, very dark gray (10YR 3/1) light clay, 
black (10¥R 2/1) when moist; weak, very fine, 
granular structure; slightly hard when dry, firm when 
moist, very sticky and very plastic when wet; weakly 
calcareous; clear boundary. 

Al2¢—2 to 6 inches, dark-gray (N 4/0) silty clay, black 
(N 2/0) when moist; weak, medium and coarse 
prisms that separate to moderate, very fine blocks; 
hard when dry, firm when moist, very sticky and very 
plastic when wet; weakly calcareous; clear boundary. 

Cleag—6 to 17 inches, gray (N 5/0) clay, very dark gray 
(N 3/0) when moist; moderate, very fine, blocky 
structure; very hard when dry, firm when moist, very 
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sticky and very plastic when wet; common, meditm 
masses of lime carbonate; strongly calcareous; clear 
houndary. 

C2cag—17 ‘to 36 inches, gray (N 5/0) clay, gray (5Y 5/1) 
nvhen moist; weak, medium, prismatic structure that 
breaks to moderate, fine, subangular and angular 
blocky structure; very hard when dry, firm when 
moist, very sticky and very plastie when wet; strongly 
calcareous; common, medium, distinct masses of lime 
carbonate; few, fine, faint mottles of iron; clear 
boundary. 

C3cag—a6 to 5S inches, light-gray (N 7/0) clay, gray (N 6/0) 
when moist; massive; very hard when dry, firm when 
moist, very sticky ‘and very plastic when wet; strongly 

alcareous ; common, fine and medium, distinet masses 
of lime carbonate; distinct, prominent mottles of iron; 
clear boundary. 

IIC4—58 to 63 inches, gray (N 6/0) gravelly sandy loam, gray 
(N 5/0) when moist; weakly calcareous; distinct 
mottles of iron. 


Hegne silty clay is the only type recognized in the sur- 
vey area, and it is mapped in a complex with the Fargo 
soils. In some places a layer of light clay 2 inches thick 
is at the surface. The Al horizon ranges from 6 to 10 
inches in thickness and is generally calcareous at the sur- 
face. The lime segregations immediately below the dark 
surface layer are faint or prominent, but the lime is rather 
strongly disseminated at this depth. Within 20 inches 
of the surface, the lime carbonate is distinctly to promi- 
nently segregated. The subsoil is mottled with iron. 


HUGHESVILLE SERIES 


Soils of the Hughesville series developed in loamy mate- 
rial that weathered in place or in local material transported. 
from hard limestohe and limy shale. They are Gray 
Wooded soils that have a thin solum. The mineral profile 
of Hughesville soils is under a thin layer of forest litter 
and humus and is identified by (1) its gray A2 horizon 14 
inch to 2 inches thick; (2) its thin, dark-colored B2 hori- 
zon; (38) its light-colored, strongly calcareous C horizon; 
and (4) bedrock at a moderate depth. 

Typical profile of Hughesville stony loam (approxi- 
mately 800 feet north and 1,000 feet east of the center of 
sec. 8, T. 16 N., R. 8 E.; in woodland made up of native 
trees) : 


O1—1 to 14, inch, pine needles. 

02—% inch to 0, humus. 

A2—0 to 1 inch, gray (10YR 5/1) loam, very dark brown (10 
YR 2/2) when moist ; moderate, fine, crumb structure ; 
soft when dry, friable when moist; nonsticky and 
nonplastic when wet; noncalcareous; pH 7.4; abun- 
dant roots; abrupt, irregular boundary. 

B1—1 ineh to 1% inches, dark grayish-brown (10¥R 4/2) stony 
loam, very dark grayish brown (10YR 8/2) when 
moist; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; thin, pateby 
clay films on vertical faces of peds; noncaleareous; 
pH 84; abundant roots; clear, wavy ‘boundary. 

B2t-—144 to 5% inches, brown (10YR 4/8) stony light clay 
loam, very dark brown (10YR 2/2) when moist; weak, 
medium, blocky structure that breaks to moderate, 
fine, granular structure; slightly hard when dry, 
friable when moist, sticky and plastic when wet; thin, 
patchy clay films on ped faces; noncalcareous; pH 
8.4; abundant roots; clear, wavy boundary. 

B3—5% to 12 inches, dark grayish-brown (1OYR 4/2) gravelly 
elay loam, brown (10¥R 4/3) when moist; weak, fine, 
blocky structure that breaks to moderate, fine, gran- 
ular structure; slightly hard when dry, friable when 
moist, sticky and plastic when wet; weakly caleare- 
ous in spots; pH 86; thick patches of clay films on 
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ped faces; abundant roots; gradual, irregular bound- 
ary. : 

C—12 to 27 inches, grayish-brown (2.5Y 5/2) sandy clay loam, 
very dark grayish brown (2.5¥ 3/2) when moist; 
weak, fine, granular structure; soft when dry, friable 
when moist, sticky and plastic when wet; strongly 
calcareous; pH 8.8; abundant roots; developed in 
shattered limestone; clear boundary. 

‘R—27 inches +, slightly fractured hard limestone. 


Clay loam and stony clay loam are the principal soil ° 


types in the survey area, but loam and stony loam also 
occur. The different types, however, are not mapped sep- 
arately. A thin B1 horizon occurs in some places. The 
B2t horizon has a high percentage of silt and clay amount- 
ing to 25 to 85 percent of the horizon. The hue of these 
soils generally is LOYR in the survey area. Chroma of the 
B horizon ranges from 2 to 4. Value in a dry soil ranges 
from 3 to 5 and is generally lowest in the upper part of 
the B horizon. The lower part of the B horizon is gen- 
erally calcareous, and the parent material and parent 
rock are strongly calcareous. Depth to bedrock normally 
ranges from 18 to 30 inches, but it is as much as 4 feet 
in. some local areas where the soil developed partly in 
alluvium, 
JUDITH SERIES 


The Judith series consists of dark-colored Calcisols that 
developed in very strongly calcareous, loamy alluvium. 
This alluvium is underlain by very gravelly or very cobbly 
Pleistocene and Pliocene deposits on high benches and 
terraces. The normal horizon. sequence is (1) a dark-col- 
ored Al horizon about 4 inches thick; (2) an AC horizon 2 
to 4 inches thick; (8) a Cea horizon; and (4) a I[Cca hori- 
zon made up of very gravelly or very cobbly material. 

The Judith soils are less deep to lime than the Danvers 
‘soils and. lack the B2 horizon that occurs in those soils. 
Judith soils are deeper to very gravelly material than the 
Utica soils. 

Typical profile of Judith clay loam (35 feet south of 
fence and 1,820 feet west of SW. corner of SEY, sec. 29, 
T. 17 N., R. 11 E.; in pasture of native grass on slope of 
less than 1 percent) : 


Al—0 to 4 inches, dark-gray (1O¥R 4/1) light clay loam that 
is less than 5 percent gravel, very dark brown (10YR 
2/2) when moist; moderate, fine, crumb structure; 
soft when dry, friable when moist, slightly sticky and 
Slightly plastic when wet; very slightly calcareous; 
pH 8.0; clear, smooth boundary. 

AC—4 to 7 inches, gravish-brown (LOYR 5/2) light clay loam 
that is less than 5 percent gravel, dark brown (10YR 
8/3) when moist; compound structure that has weak, 
very coarse prisms extending into the horizon below 
and weak, fine granules; soft when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
moderately calcareous; only segregated lime is stalac- 
tites on underside of a few pebbles and cobblestones ; 
pF 8.44; clear boundary. 

Cica—7 to 18 inches, light brownish-gray (10YR 6/2) clay 
loam that is less than 5 percent gravel, dark grayish 
brown (10Y¥R 4/2) when moist; weak, very coarse 
prisms that separate into weak, medium and fine, 
subangular blocks; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastie when 
wet; abundant roots; strongly calcareous; many, 
medium and large, white, irregular soft masses of lime 
flour; thick stalactites of lime on underside of peb- 
bles and cobblestones; pH 8.4; clear boundary. 

C2ca—13 to 18 inches, light-gray (1OYR 7/2) clay loam, light 
grayish brown (10YR 6/2) when moist; strong, fine 
granules arranged in a weak, medium, platy structure ; 
compact when dry; little root penetration; hard when 
dry, friable when moist, sticky and plastic when wet; 
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very strongly calcareous; estimated calcium carbonate 
equivalent is 35 percent; slight difference in lime dis- 
tribution visible in fine, white mottles; pebbles and 
cobblestones lightly coated with lime; distinct casts of 
lime on mnderside ; pebbles and cobblestones make up 
less than 5 percent of horizon; pH 8.4; clear boundary. 

C3ca—l18 to 26 inches, pale-yellow (10YR 7/3) clay loam, light 
yellowish brown (10YR 6/4) when moist; strong, fine 
granules arranged in weak, medium, platy structure; 
compact but some roots penetrate; hard when dry, 
friable when moist, sticky and plastic when wet; very 
strongly calcareous; estimated calcium carbonate 
equivalent is 830 percent; slight difference in lime dis- 
tribution visible in very fine, white mottles; pebbles 
and cobblestones are thinly coated with lime on upper 
side and thickly crusted on lower side and underneath ; 
pebbles and cobblestones make up less than 10 percent 
of horizon by volume; pH 8.8; clear boundary. 

T1IC4ca—26 ‘to 40 inches, white (LOYR 8/2) very gravelly sandy 
clay loam in which pebbles make up 50 percent of 
horizon, by volume, and cobblestones 25 percent, light 
gray (10¥R 7/2) when moist; massive; very compact 
in place; hard but not cemented when dry, friable 
when moist, sticky and plastic when wet; very 
strongly calcareous; ‘thick lime casts on underside of 
‘pebbles and cobblestones, some with yellow stains on 
stalactites; estimated calcium carbonate equivalent is 
40 percent for soil particles less than 2 millimeters in 
size; pH 8.6; gradual boundary. 

IIC5i—40 to 60 inches, light-gray (10YR 7/2) very gravelly 
coarse sandy loam; pebbles and cobblestones make up 
70 percent of horizon, by volume, pale brown (10YR 
6/3) when moist; single grained; loose but compact 
in place; strongly calcareous; estimated calcium car- 
bonate equivalent of ‘fine material is 20 percent; many 
pebbles and cobblestones have lime casts, and many 
have no lime coats. . 


Loam, clay loam, gravelly clay loam, and cobbly clay 
loam occur in the survey area. Judith soils are mapped 
as separate units and m complexes with the Danvers, 
Utica, or Ashuelot soils. Also, they are mapped in un- 
differentiated soil groups with Raynesford and Savage 
soils, The At horizon ranges from 7.5YR to 2.5Y in hue, 
has chroma of 1 or 2, and for a dry soil has value of 8 to 5. 
Lime is disseminated throughout the Cea horizon and coats 
the sides and undersides of pebbles, cobblestones, and 
stones. ‘The calcium carbonate equivalent ranges from 30 
to 50 percent in the Cea horizon. The depth to the under- 
of clay loam, this depth is uniformly 24 inches or slightly 
more. In some unpredictable places narrow bars of gravel 
are 16 to 20 inches below the surface. 


LAMOURE SERIES 


The Lamoure series consists of poorly drained Humic 
Gley soils that developed in clay loam alluvium in. valleys 
and on terraces. A. profile of Lamoure soil is identified 
by its dark-colored A1 horizon and its strongly calcareous, 
gleyed subsoil in which lime is not segregated. i 

The Lamoure soils Jack the segregated lime that is in 
the subsoil of the closely associated Colvin soils. In the 
Lamoure soils the subsoil is more intensely gleyed than 
that in the better drained Gallatin soils. 

Typical profile of Lamoure clay loam (about 600 feet 
south and 600 feet west of center of sec. 12, T. 14 N., R. 15 
E.; in native pasture) : 

A1—0 to 10 inches, dark-gray (10YR 4/1) heavy clay loam, very 
dark gray (10YR 8/1) when moist; few, fine, faint, 


rust mottles in lower part; very weak, thin, platy 
structure that separates to moderate, fine and very 
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fine, granular structure; hard when dry, friable when 
moist, sticky and plastic when wet; calcareous; clear 
boundary. 

Clg—10 to 24 inches, gray (N 5/1) clay loam containing few 
seattered pebbles; very dark gray (N 38/1) when 
moist; common, medium, distinct mottles of dark 
yellowish brown; very weak, thin and medium, platy 
structure that separates to weak, fine, blocky structure ; 
slightly hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; strongly cal- 
careous ; abrupt boundary. 

IIC2g—24 to 33 inches, gray (N 5/1) gravelly sandy clay loam 
stratified with gravelly sandy loam; very dark gray 
(N 8/1) when moist; mottled with dark yellowish 
brown; massive; caleareous; water table at 30 inches. 


In the survey area Lamoure soils are mapped only in a 
complex with Colvin soils. The A1 horizon of Lamoure 
soils ranges from 10 to 15 inches in thickness. The water 

table generally occurs 1 to 3 feet below the surface. The 
deptht to the gravelly material ranges from 2 to 5 feet. The 
ground. water is held up by the ‘underlying shale that is 
6 fect or more below the surface. 


LAUREL SERIES 


Soils of the Laurel series developed in clay and clay loam 
materials on nearly level to gently sloping stream terraces 
and fans, They are Solonchak soils. The profile of Lau- 
rel soils is identified by (1) a very thin AQ horizon that 
isa hght-gray crust less than 1 inch thick; (2) a very fine, 
blocky B2 horizon about 2 inches thick; and (3) a blocky, 
salty B3 horizon or upper C horizon. 

The Laurel soils have thinner horizons and salts much 
nearer the surface than the Arvada soils. 

Typical profile of Laurel clay loam. (1,820 feet north and 
1,520 fect east of NW. corner of SW\, sec. 17, T. 16 N., 
kh. 14 E.; in native pasture on a slope of 1 percent) : 


A2—0 to 1% inch, light brownish-gray (2.5Y 6/2) clay loam, 
dark grayish brown (2.5Y 4/2) when moist; slightly 
hard when dry, friable when moist, sticky and plastic 
when wet; noncaleareous; no roots; pH 7.4; abrupt 
boundary. 

B2—', inch to 2 inches, grayish-brown (2.5Y¥ 4.6/2) ‘silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
moderate, fine and very fine, blocky structure; slightly 
hard when dry, friable when moist, sticky and plastie 
when wet; thick, distinct, continuous films of clay on 
all ped faces ; pEL 7.6; clear boundary. 

Basa—2 to 6 inches, dark grayish-brown (2.5Y 4.4/2) silty 
clay, very dark grayish brown (2.5¥ 3/2) when moist; 
moderate, medium, blocky structure; hard when dry ; 
friable when moist, very sticky and very plastic when 
wet; distinct, continuous films of clay on vertieal 
faces; fine erystals of salt that are weakly calcareous; 
pk 7.6; clear boundary. 

Clsa—s6 to 10 inches, grayish-brown (2.5¥ 5/2) silty clay, dark 
and very dark grayish brown (2.5Y 4/2 and 3/2) when 
moist; moderate, medium, blocky structure; hard, 
when dry; friable when moist, sticky and very plastic 
when wet; specks of salt crystals that are weakly cal- 
eareous; clay matrix; noncalenreous; distinct, contin- 
uous films of clay on vertical ped faces; pH 7.8; clear 
boundary. 

C2sa—10 to 24 inches, grayish-brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
weak, medium and coarse, blocky structure; peds very 
porous; some pressure faces; slightly hard when dry, 
friable when moist; sticky and very plastic when wet; 
weakly calcareous; many specks of salt erystals; dis- 
tinct, continuous clay films on vertical faces, and clay 
patches on horizontal faces; pH 8.4; clear boundary. 

C8—24 to 36 inches, light grayish-brown (2.5¥ 5.7/2) silty clay 
loam, dark grayish brown (2.5¥ 5.7/2) when moist; 
massive; slightly hard when dry, friable when moist, 
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sticky and very plastic when wet; jweakly calcareous ; 
pH 8.4; clear boundary. 

TIC4—36 to 44 inches, grayish-brown (25Y 5/2) silty clay, 
dark grayish brown (2.5¥ 5/2) when moist; massive; 
slightly hard when dry, firm when moist, sticky and 
very plastic when wet; weakly calcareous; salt crys- 
tals increase with depth, beginning at 36 inches. 

In the survey area Laurel soils are mapped only ina com- 
plex with Arvada soils. The thin surface crust of Laurel 
soils is vesicular and massive. The B2 horizon is finer 
textured than the A2 horizon. In some places a thin tran- 
sitional A2&B2 horizon occurs. The lower B horizon and 
upper C horizon have many distinct crystals of salt other 
than calcium carbonate. If these soils are cultivated, the 
upper part of the profile is destroyed and the sur ‘face 
layer becomes cloddy and has a dispersed appearance. 


i LISMAS SERIES 


The Lismas series consists of shallow, fine-textured 
Lithosols that are underlain by clay shale. The normal 
horizon sequence is a thin, granular Al horizon and a thin 
C horizon that merges with the parent shale at a depth 
of 8 to 12 inches. 

The Lismas soils are shallower than the Pierre soils. 
They are clay throughout the profile, whereas the Midway 
soils are dominantly clay loam. 

Typical profile of Lismas clay (approximately 1,000 
feet east and 850 feet north of the SW. corner of sec. 16, 
T.18 N., R. 12 E.; in native range) : 


AI—0 to 2% ae gray (5Y 5/1) clay, dark gray (5Y 4/1) 
when moist; moderate, fine, granular structure; 
slightly hard when dry, firm when moist, very sticky 
and very plastic when wet; nonecaleareous; clear 
boundary. 

C—2¥% to 6 inches, gray (5Y 5/1) clay that contains many 
shale fragments; dark gray (5Y 4/1) when moist; 
very weak, medium to coarse blocks that break to 
weak, coarse plates; very hard when dry, firm when 
moist, very sticky and ‘plastic when wet; few, fine 
pores; nonealeareous; gradual boundary, 

Risa—6 to 12 inches, thinly bedded, very dark gray clay shale 
that contains many masses of fine salt erystals; few 
roots; clear boundary. 

R2—12 to 15 inches, very dark gray clay shale without visible 
salt crystals. 

In this survey area Lismas soils are mapped in complexes 
with barren outcrops of shale and with the Pierre soils. 
In some places the Lismas soils are calcareous at the sur- 
face, but they generally are noncalcareous throughout. 
The color of the Al horizon has a value of 4 to 6 when the 
soil is dry and of 2 to 4 when it is moist. Salt crystals are 
common in the lower part of the C hom izon and in the upper 


layers of the parent shale. 


LITTLE HORN SERIES 
The Little Horn series consists of well-drained, loamy 
Chernozems on rolling upland plains high in the foot- 
hills. These soils developed i in calcareous materi ial, pre- 
sumably material weathered in place from limestone, sand- 
stone, and quartzite that 1s mixed to some extent with 
alluvium. The normal horizon sequence is a very dark 
colored, loamy Al horizon; (2) a prismatic-blocky B2t 
horizon; (8) a Cea horizon; and (4) bedrock that is deep 
or moderately deep in the profile. 
The Little Horn soils are redder throughout the profile 
than the associated Skaggs soils and have a distinct B2 
horizon that is lacking in the Skaggs soils. 
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Typical profile of Little Horn stony loam (30 feet west 
and 15 feet south of center of sec. 26, T. 13 N., RB. 12 E.; 
in native range) : 


Al1—O to 4 inches, loam, very dark brown (10YR 2/2) when 
moist; moderate, fine, crumb structure in upper part 
and medium, prismatic structure in lower part; soft 
when dry, very friable when moist; noncalcareous ; 
pit 7.6; gradual boundary. 

Bi—4 to 6% inches, loam and common boulders and pebbles 
of quartzite and sandstone, dark yellowish brown 
coated with dark brown and very dark brown (1OYR 
3/2, 3/3 and 1OYR 2/2) when moist; moderate, me- 
dium prisms that continue through the solum and in 
this horizon separate into weak, medium and fine, 
subangular blocks; soft when dry, very friable when 
moist; thin, continuous clay films on prism faces; 
abundant roots; noncaleareous; pH 7.8; clear 
boundary. 

B2t—6¥% to 12 inches, clay loam, dark brown (7.5¥ 3/3) when 
moist with dark brown (7.5¥YR 38/2) on faces of 

- prisms; common boulders and pebbles of quartzite 
and sandstone; moderate, medium prisms that sepa- 
rate into moderate, medium and fine, subanguiar 
blocks; hard when dry, friable when moist, sticky 
and plastic when wet; distinet, continuous clay films 
on all ped faces; abundant roots; noncaleareous; pH 
7.8; clear or gradual boundary. 

B3ca—12 to 18 inches, light-brown (7.5YR 6/3) light clay 
loam, brown (7.5YR 5/3) when moist; common boul- 
ders and pebbles of quartzite and sandstone; moderate, 
fine, subangular ‘blocky structure; slightly hard when 
dry, friable when moist, slightly sticky and plastic 
when wet; patches of clay films on ped surfaces and 
on pebbles in upper part of horizon; plentiful roots; 
strongly calcareous; lime that disseminated or oc- 
curs as lime-flour coating on pebbles;. pH 8.8; clear 
boundary. : 

Clca—18 to 30 inches, very pale brown (10YR 7/3) light Gay 
loam, brown (10YR 5/3) when moist; mottled with 
common, medium, prominent, reddish-brown mottles 
in lower part; common boulders and pebbles of quart- 
aite; massive; hard when dry, friable when moist; 
few roots; strongly calcareous; accumulated lime dis- 
seminated; pH 8.6; clear, irregular boundary. 

©2—380 to 35 inches, light clay loam, mottled brown and dark 
reddish brown (7.5YR 5/4 and 2.5YR 4/4) when 
moist; common boulders and pebbles of quartzite; 
massive; hard when dry, friable when moist, slightly 
sticky and plastie when wet; strongly calcareous; 
pH 84; abrupt boundary. 

R—35 inches +, hard rock, 


Stony loam is the only soil type of the Little Horn series 
mapped in this survey area. Coarse fragments make up 
10 to 30 percent of the profile, by volume. A dark-colored 
B1 horizon normally underlies the Al horizon. The Ai 
and Bl horizons combined range from 5 to 10 inches in 
thickness. In some places because lime occurs, the bound- 
ary between the B2t and B3ca horizons is clear. In other 
places this boundary is gradual because of a change in 
structure or in color. Depth toe bedrock ranges from 20 to 

_40 inches but in most places is more than 24 inches, 


LOBERG SERIES 


The Loberg series consists of Gray Wooded soils that 
have a thick solum and developed in moderately fine tex- 
tured material that weathered from shale, sandstone, and 
igneous rocks. The normal horizon sequence is (1) a thin 
layer of forest Litter and humus; (2) a gray AY horizon 
high in silica; (8) a B2t horizon that has blocky structure 
and distinct clay films on faces of peds and stones and 
along root channels; and (4) a C horizon consisting of 
slightly weathered, permeable material that was trans- 
ported or weathered in place. 
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The Loberg soils developed in finer textured material 
than the Sapphire soils and have stronger structure, 
thicker clay films on ped faces, and more accumulated clay 
in the B horizon. 

Typical. profile of Loberg stony loam (800 feet south 
and 200 feet west of center of sec, 22, T. 19 N., R.-9 E.; 
west of pothole and aspen grove in native woodland) : 


O1—2 inches to 0, forest litter. and humus. 

A2—O to 8 inches, light brownish-gray (LOYR 6/2) loam, dark 
brown (7.5YR 8/2) when moist; moderate, fine, crumb 
structure in which peds are arranged in weak, thick 
plates; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; sand grains are 
clear and unstained; pH 5.0; clear, wavy boundary. 

_A2&B2—2 to 12 inches, light brownish-gray (10¥R 6/2) clay 
loam, dark brown (10YR 3/3) when moist; moderate, 
medium and fine, subangular blocky structure that 
separates to moderate, fine, crumb structure in upper 
part; hard when dry, friable when moist, slightly 
sticky and slightly plastic when wet; plentiful roots; 
pH 5.2; clear, wavy boundary. 

B2t—12 to 27 inches, pale-brown (10YR 6/38) clay, dark brown 
(10YR 3/3) when moist; strong, medium and fine, 
blocky structure; very hard when dry, firm when 
moist, very sticky and very plastic when wet; con- 
tinuous, thick clay films on structural blocks and 
on pebbles; plentiful roots; pH 6.0; gradual, wavy 
boundary. 

B31—27 to 49 inches, pale-brown (10YR 6/8) stony clay, dark 
brown (10X¥R 3/3) when moist; strong, medium and 
fine, blocky ‘structure in upper part and moderate, me- 
dium, blocky in lower part; very hard when dry, firm 
when moist, very sticky and very plastic when wet; 
continuous, thin clay films on faces of structural 
blocks; pH 6.4; few roots; gradual boundary. 

C1—49 to GO inches, grayish-brown (10YR 5/2) stony clay, 
dark grayish brown (10Y¥R 4/2) when moist; very 
weak, medium and fine, blocky structure; very hard 
when dry, firm when moist, very sticky and very 
plastic when wet; thin, patehy clay films on structural 
blocks, and thick clay films around pebbles; pEI 7.4; 
abrupt boundary. 

C2—60 to 72 inches, dark grayish-brown (10YR 4/2) stony 
elay, very dark grayish brown (1OYR 3/2) when 
moist; massive; very hard when dry, firm when 
moist, very sticky and very plastic when wet; thin 
clay films around pebbles; few, fine pores; pH 7.8. 

Only stony loam is mapped separately in the survey 
area, but Loberg soils are also mapped in a complex with 
Sapphire soils. In some profiles of Loberg soils, material 
from the A2 horizon tongues into the B2 horizon to a 
depth of as much as 24 inches. The B and C horizons 
range from clay to sandy clay loam and have a clay con- 
tent of 35 to 50 percent. In some places the A2G¢B2 hori- 
zon has abundant clear grains of sand that thickly coat 
peds in the upper part of the horizon and form irregular 
streaks in the lower part. In these places the subangular 
blocks in the A2&B2 horizon are distinctly coated with 
clay, and pebbles are continuously coated. Stone content 
ranges from nearly stone-free to about 50 percent. Depth 
to bedrock is generally greater than 40 inches. 


MAGINNIS SERIES 

Soils of the Maginnis series are dark-colored, noncal- 
careous clay loams that developed in weathered hard shale 
and sandstone. They are Chestnut soils that intergrade 
toward Lithosols. The normal horizon sequence is (1) 
an Al horizon about 4 inches thick; (2) a blocky transi- 
tional BR horizon that has clay films on ped faces and on 
fragments of shale and other rock; and (8) bedrock near 
the surface. . 
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The Maginnis soils are shallower than the associated 
Absarokee and Alder soils, which do not have a very 
gravelly or very channery transitional horizon between 
the Al and B horizons. 

Typical profile of Maginnis clay loam (1,200 feet north 
and 1,020 feet east of the SW. corner of sec. 16, T. 15 N., 
R. 13 E.; in native pasture) : 

A1—0 to 4 inches, grayish-brown (2.5¥R 5/2) clay loam, very 
dark grayish brown (2.5YR 3/2) when moist; weak, 
very fine, granular structure, and moderate, fine, 
granular structure; slightly hard when dry, friable 
when moist, sticky and plastic when wet; plentiful 
roots ; noncalcareous; pH 7.3; gradual boundary. 

BR—4 to 16 inches, grayish-brown (2.5Y¥ 5/2) heavy silty 
clay loam and thinly stratified, weathered black shale 
and cherty sandstone that increases in lower part; 
very dark grayish brown (2.5Y 8/2) when moist; 
moderate, fine and very fine, blocky structure; 
hard when dry, friable when moist, very sticky and 
very plastic when wet; distinct, continuous clay films 
on all ped faces and on chert fragments; plentiful 
roots; nonealeareous; pH 7.4; abrupt boundary. 

R—16 to 22 inches +, fractured, gray cherty sandstone with 
clay and clayey shale between the fractures; thick, 
distinct, continuous clay films on fragments of shale 
and sandstone. 


Maginnis cobbly clay loam is mapped separately im the 
survey area, and Maginnis soils are mapped in complexes 
with Absorakee and Alder soils. 

The Al horizon is generally channery and ranges from 
2 to 4 inches in thickness. Its color in dry soils is LOYR 
or 2.5Y in hue, 5 to 8 in value, and 2 orlin chroma. Clay 
films on peds and on fragments of shale and other rock 
range from thick and continuous to only patches. The clay 
content of the BR horizon ranges from only a trace more 
than that of the Al horizon to enough to make the BR hori- 
zonatextural class finer than the Al horizon. In some pro- 
files there isa thin B2 horizon as well asa BR horizon. In 
the thinner profiles a transitional AC horizon replaces the 
BR horizon. Fragments of shale and sandstone make up 
50 to 90 percent of the soil volume of the transitional B2, 
BR, or AC horizon. Depth to the R horizon ranges from 
8 to 18 inches. Deep or moderately deep in the profile, 
thin coatings of lime are on the sides of crevices and under 
plates of shale and other rock. 


MIDWAY SERIES 


The Midway series consists of moderately fine textured, 
calcareous Lithosols that developed over clay loam shale 
interbedded with soft sandstone. The normal horizon se- 
quence is (1) a thin, slightly dark A horizon; (2) a transi- 
tional AC or C horizon; and (8) bedrock near the surface. 

The Midway soils are finer textured than the Bainsville 
soils, which develop from loam shale and from sandstone. 
They are coarser textured than the Lismas soils, which 
developed from clay shale. ; 

Typical profile of Midway clay loam (1,400 feet west 
and 300 feet south of the NE. corner of sec. 4, T. 18 N., R. 
11, E.; in native pasture) : 

A1l—O to 8 inches, brown (2.5Y 5/8) clay loam, olive brown 
(2.5Y 4/3) when moist; weak, fine, granular struc- 
ture; slightly hard when dry, friable when moist, 
‘slightly sticky and slightly plastic when wet; abun- 
dant roots; weakly caleareous; pH 8.6; clear 
boundary. 

AC—83 to 5 inches, light olive-brown (2.5Y 5/4) clay loam, olive 
brown (2.5¥ 4/4) when moist; weak, thin, platy 
structure; weathered sandstone fragments; soft when 
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dry, friable when moist, sticky and plastic when wet; 
plentiful roots; weakly calcareous; pH 8.6; abrupt 
boundary, 

CR—5 to 9 inches, light olive-brown (2.5Y 5/3) clay loam con- 
taining weathered soft shale and sandstone; plentiful 
roots; calcareous; pH 8.6; gradual boundary. 

R1I—9 to 17 inches, light olive-brown (2.5Y 5/8), weathered, 
platy, soft sandstone and shale with coats of Hime on 
underside; strongly calcareous; pH 8.8; gradual 
boundary. 

R2-17 inches +, soft weathered sandstone and shale. 


Clay loam is the dominant type of the Midway series in 
the survey area. The Ai horizon has hue of 10YR or 5Y, 
and value of 5 or 6 when dry and 8 or 4 when moist. Depth 
to the virtually nnweathered bedrock ranges from about. 
8 to 20 inches. 

PIERRE SERIES 


Soils of the Pierre series developed in place from clay 
shale. They are Chestnut soils. The normal horizon 
sequence of Pierve soils is (1) a granular Al1 horizon 
about 3 inches thick; (2) a prismatic-blocky A12 horizon 
about 8 inches thick; (8) an AC horizon about 6 inches 
thick; (4) a Cca or Csa horizon; and (5) underlying shale 
that is shallow or moderately deep in the profile. 

The upper horizons of the Pierre soils are lighter colored 
than those of the Castle soils. Pierre soils are deeper to 
shale than the associated Lismas soils and are shallower to 
shale than the associated Promise soils. 

Typical profile of Pierre clay (1,100 feet north and 600 
feet east of SW. corner of SE1, sec. 20, 'T. 17 N., R. 13 E.; 
in native range) : 


A11—0 to 2 inches, grayish-brown (2.5Y 5/2) clay, dark gray- 
ish brown (2.5Y 4/2) when moist; weak, thin, platy 
structure and weak, fine, granular structure; slightly 
hard when dry, firm when moist, very sticky 
and very plastic when wet; abundant roots; weakly 
calcareous ; DH 7.4; clear boundary. 

A12—2 to 6 inches, grayish-brown (2.5Y 5/2) clay, dark gray- 
ish brown (2.5¥ 4/2) when moist; moderate, medium 
and fine, blocky structure; hard when dry, very firm 
when moist, very sticky and very plastic when wet; 
weakly calcareous; pi 7.6; plentiful roots; clear 
boundary. 

AB—6 to 13 inches, grayish-brown and dark grayish-brown 
(2.5Y 5/2 and 4/2) clay, dark grayish brown and very 
dark grayish brown (2.5Y 4/2 and 8/2) when moist; 
weak, medium and coarse prisms that break to moder- 
ate, medium and fine blocks; very hard when dry, very 
firm when moist, very sticky and very plastic when 
wet; Strongly caleareous; faint splotches and threads 
of lime; pH 8.0; plentiful roots; clear boundary. 

Bca—13 to 26 inches, light brownish-gray (2.5Y 6/2) clay with 
common, fine, distinct mottles of grayish brown (2.5Y 
5/2) when dry; dark grayish brown (2.5¥ 4/2) and 
dark gray (N 4/0) when moist; weak, coarse, prismatic 
structure that breaks to moderate, medium and coarse, 
blocky structure; prominent shale fragments inside 
neds; extremely hard when dry, very firm when moist, 
very sticky and very plastic when wet; strongly, cal- 
careous; faint splotches of lime; pressure faces; pH 
8.2; few roots; clear boundary. 

CR—26 to 32 inches, light grayish-brown and light-gray (2.5Y 
6/2 and 7/2) clay with common, fine, distinct mottles . 
of light olive brown (2.5Y 5/6) when dry, dark gray- 
ish brown and light gray (2.5¥ 4/2 and 7/2) when 
moist; weak, medium and coarse, blocky structure ; 
peds coated with fine crystals of gypsum or other 
salts; hard when dry, firm when moist, very sticky 
and very plastic when wet; distinct pressure faces; 
strongly calcareous; pH 8.2; few roots; clear bound- 
ary. 

R—82,to 36 inches, thinly stratified gray and yellowish clay 
shale containing mica chips; weakly calcareous; nests 
of salt crystals; pH 8.4; few roots. 
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Clay is the dominant type of the Pierre series in the 
survey area. The soil has a hue of 2.5Y and when it is 
dry its value is 4.5 to 5.5 in the surface horizon and 5 or 6 
in the lower subsoil. Chroma is 2 or 8. These soils com- 
monly have some segregated lime and some crystals of 
gypsum or other salts in their C horizon or in the upper 
layers of shale. Depth to shale ranges from 15 to 30 
inches. These soils are commonly weakly calcareous at 


the surface. 
PROMISE SERIES 


The Promise series are well-drained Chestnut soils. 
These soils developed in clay on terraces, benches, and 
mantled uplands. The clay that occurs in most areas is 
alluvium, but that on the bench east of Arrow Creek pre- 
sumably is partly windblown material that was blown 
from breaks along Arrow Creek. The normal horizon 
sequence is (1) a fine, granular All horizon about 3 inches 
thick; (2) a coarse to medium, granular A12 horizon about 
3 inches thick; (3) an AC horizon about 6 inches thick; 
(4) a C horizon; and (5) a Coa horizon that grades to 
massive clay or clay shale. 

The Promise soils ave more than 30 inches deeper to shale 
than the Pierre soils, They have a lighter colored Al 
horizon than the Castle soils, which occur at higher eleva- 
tions. 

Typical profile of Promise clay (600 feet west and 300 
feet. north of the NW. corer of SW1, sec. 36, T. 17 N., 
R. 12 E.; 410 feet east of bridge on Coyote Creek on south 
side of road in native pasture) : 


Al1—0 to 2% inches, dark-gray (2.5Y 4/1) light clay, very dark 
gray (2.5Y 3/1) when moist; moderate, fine, granular 
structure; hard when dry, firm when moist, very sticky 
and very plastic when wet; plentiful roots; noncal- 
ecareous ; pH 8.0; clear boundary. 

A12—2% to 6 inches, dark grayish-brown (2.5Y 4/2) clay, very 
dark grayish brown (2.5Y 3/2) when moist; moderate, 
coarse, granular structure that breaks to moderate, 
medinm, granular structure; distinct, continuous clay 
films on all ped faces ; hard when dry, firm when moist, 
very sticky and very plastic when wet; noncaleareous; 
pH 8.2; plentiful roots; clear boundary. 

A13—6 to 18 inches, very dark grayish-brown (2.5Y 3/2, dry 
and moist) clay containing a few pebbles coated with 
lime on underside; moderate, medium and coarse, 
prismatic structure that breaks to moderate, fine and 
medium, angular blocky structure; thick, distinct, 
continuous clay films on all ped faces; very hard when 
dry, firm when moist, very sticky and very plastic 
when wet; roots follow the cleavage faces of the 
prisms; Noncalcareous; pH 8.4; gradual boundary. 

B2—13 to 21 inches, grayish-brown (10YR 5/2) clay, dark gray- 
ish brown (10YR 4/2) when moist; moderate, coarse, 
prismatic structure that breaks to moderate, medium 
and coarse, blocky structure; distinct, continuous clay 
films on all ped faces that are broken only by faint 
splotches of lime; very hard when dry, firm when 
moist, very sticky and very plastic when wet; plentiful 
roots; weakly calcareous; pH 8.6; clear boundary. 

Abca-—21 to 31 inches, grayish-brown and dark grayish-brown 

(2.5Y 5/2 and 4/2) clay, dark grayish brown and very 
dark grayish brown (2.5Y 4/2 and 3/2) when moist; 
moderate, medium prisms that break to strong, coarse 
and medium blocks; extremely hard when dry, ex- 
tremely firm when moist, very sticky and very plastic 
when wet; moderately caleareous; prominent white 
splotches of pure calcium carbonate; distinct pressure 
faces; plentiful roots; pF 9.0; gradual boundary. 

Cca-—81 to 40 inches, grayish-brown and gray (2.5¥ 5/2) clay 
with common, medium, faint mottles of gray (N 5/0), 
dark grayish brown (2.5Y¥ 4/2) when moist ; moderate, 
coarse, blocky structure; extremely hard when dry, 
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extremely firm when moist, very sticky and very plastic 
avhen wet; prominent pressure faces; weakly caleare- 
ous; lime splotches less prominent than in horizon 

above; few roots; pH 9.0; gradual boundary. 
R—40 to 48 inches, clay loam shale; some lime threads; pH 8.8. 
Clay is the dominant type of the Promise series in the 
survey area, but small areas of cobbly clay occur. The 
finest textured subsoil horizon has as much as 5 percent 
more clay than the Ai horizon, These soils are weakly 
calcareous at the surface or are noncalcareous to a depth 
of 10 inches. The soil has a hue yellower than 1OYR. In 
a dry soil the value is 3 or 4 in the A horizon and 4 to 6 
in the © horizon. In the uplands shale underlies these 
soils at a depth of 21% to 4 feet, but on the terrace benches 
shale is at a depth of more than 5 feet. Gypsum salts are 
common. in the lower subsoil or in the shale substratum. 
In some places the shale bedrock has strata of bentonite 

and crystals of salt. 


RAYNESFORD SERIES 


The Raynesford series consists of well-drained, very 
dark colored, loamy Calcisols on fans, terraces, and foot 
slopes in the foothills. The identifying profile character- 
istics of Raynesford soils are a very dark colored, moder- 
ately thick Al horizon and a light-colored Cca horizon 
about 17 inches from the surface. 

The Raynesford soils have a thinner Al horizon than 
the Adel soils and are shallower to sirong accumulations 
of lime. They lack the limestone and limy shale sub- 
stratum of the Skaggs soils. 

Typical profile of Raynesford loam (1,000 feet north of 
center of sec. 11, T, 14 N., R. 11 E.; approximately 150 
feet west of county road in native pasture): _ 

A11—0 to 3 inches, very dark gray (10YR 8/1) loam, black 
(1O¥R 2/1) when moist; weak, fine, crumb structure ; 
soft when dry, friable when moist, nonsticky and non- 
plastie when wet; nonecalcareous; pH 7.8; clear 
boundary. ; 

A12—8 to 11 inches, very dark gray (1OYR 3/1) heavy loam, 
black (1O0YR 2/1) when moist; very weak, medium, 
blocky structure to massive; soft when dry, friable 
when moist, nonsticky and nonplastic when wet; non- 
calcareous; pH 8.0; plentiful roots; abrupt boundary. 

Ai138ca—11 to 17 inches, gray (10YR 5/1) loam containing a 
few rounded pebbles of limestone anc small particles 
of shale; dark gray (10YR 4/1) when moist; very 
weak, medinm, blocky structure; soft when dry, fri- 
able when moist, nonsticky and nonplastic when wet; 
strongly calcareous; pH 8.2; gradual boundary. 

Cca—17 to 40 inches, light-gray (10YR 6/1), gritty heavy loam 
containing small particles of green shale and frag- 
ments of limestone; gray (10YR.5/1) when moist; 
massive; soft when dry, friable when moist, non- 
sticky and nonplastic when wet; very strongly cal- 
eareous ; pH &.6. ’ 

Loam and stony loam are the most extensive types of 
the Raynesford series in the survey area. Loam is domi- 
nant. These soils generally oceur closely with the Adel 
soils. Soil colors dominantly have a 10YR hue. Lime 
is accumulated as coats around pebbles, as films and seams, 
and as soft concretions. 


RHOADES SERIES 
The Rhoades series consists of Solonetz soils that are 
underlain by shale or interbedded shale and sandstone on 
the uplands. In the survey area these soils are solodized. 
The normal horizon sequence is (1) an Al horizon about 
6 inches thick; (2) a thin A2 horizon; (8) a clay Bat 
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horizon that has columnar structure in upper part and 
blocky structure in lower; and (4) accumulation of lime, 
salts, or both in the upper part of the bedrock at a depth 
of 18 to 24 inches. 

The shale substratum is closer to the surface in the 
Rhoades soils than in the Beckton soils, which do not have 
shale within 5 feet of the surface. 

Typical profile of Rhoades loam (800 feet south and 
1,300 feet east of the NW. corner of SW, sec. 8, T. 18 N., 
R.10E.; in native pasture) : 


A11—0 to 1 inch, gray (LOYR 5/1) loam, dark gray (LOYR 4/1) 
when moist; platy structure; soft when dry, very 
friable when wet, sticky and plastic when moist; non- 
calcareous ; pH 6.8; clear boundary. 

| ineh to 7 inches, grayish-brown (10¥R 5/2) loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
medium, blocky structure; soft when dry, very friable 
when, moist, sticky and plastic when wet; abundant 
roots; noncalcareous ; pH 7.0; clear boundary. 

A2—7 to 8 inches, grayish-brown (2.5Y¥ 5/2) loam, dark gray- 

ish brown (2.5Y 4/2) when moist; weak, medium 
platy structure; soft when dry, very friable when 


moist, sticky and plastic when wet; plentiful roots; . 


nonealcareous ; pH 7.0; abrupt boundary. 

B21t—S8 to 11. inches, light olive-brown (2.5Y¥ 5/4) clay, olive 
brown (2.5Y 4/4) when moist; moderate, medium 
and fine, columnar structure that breaks to moderate, 
medium and fine, blocky structure; thick, distinct, con- 
tinuous clay films on all faces; hard when dry, firm 
when moist, sticky and plastic when wet; plentiful 
roots; noncalcareous; pH 7.2; clear boundary. 

B22t—11 to 20 inches, dark grayish-brown (2.5Y 4/2) clay, very 
dark grayish brown (2.5Y 8/2) when moist; strong, 
medium, angular blocky structure; very thick, distinct, 
continuous clay filins on all faces of peds; very hard 
when dry, very firm when moist, sticky and plastic 
when wet; plentiful roots; nonecalcareous; pH 7.2; 

: abrupt boundary. 

Rica—20 to 24 inches, fractured, hard cherty sandstone that 
has clay in fractures; distinet clay films on upper side 
of rocks and on clay in fractures; moderately thick 
coats of lime on underside of rock. 

R2—24 inches, fractured cherty sandstone not coated with lime. 

The Rhoades soils in this survey area are mapped in 
complexes with the Arvada soils and with Winifred soils. 
Loam is the dominant type. The Ad and AQ horizons 
combined range from 4 to 8 inches in thickness. The B2t 
horizon is nearly neutral to moderately saline but is gen- 
erally nearly neutral. Bedrock ranges from interbedded 
hard shale and sandstone to clay shale. Generally, lime 
is accumulated on the underside of fragments of shale and 
other rock in the upper part of the substratum, but where 
the bedrock is shale, some profiles are noncalcareous and 
have salt crystals instead of lime. 


SAPPHIRE SERIES 


The Sapphire series consists of well-drained, loamy 
Guay Wooded soils that developed in material weathered 
in place from sandstone. The normal horizon sequence 
is (1)'a thin layer of forest litter and humus; (2) a gray 
A2 horizon that is high im silica; (3) a blocky B2 horizon 
in which clay is accumulated as films on ped faces, in root 
channels, and on. rock fragments; and (4) shattered, slight- 
ly weathered sandstone moderately deep in the profile. 

The Sapphive soils developed in coarser textured ma- 
terial than the Loberg soils. Unlike the B horizon of Lo- 
berg soils, the B horizon of Sapphire soils does not contain 
much more clay than the Al horizon. Sapphire soils have 
an AQ horizon instead of the thick Al horizon of the Teton 
soils. The Teton soils developed in grassland. 
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Typical profile of Sapphire loam (600 feet south and 200 
feet east of NW. corner of SWY, sec. 15, T. 19 N., R.9 E.; 
in native stand of lodgepole pine, Douglas-fir, snowberry, 
and Oregon grape) : 


01—1 inch to 0, forest litter and humus. 

A2—0 to 314 inches, light brownish-gray (10YR 6/2) loam, 
dark brown (10YR 3/3 moist); moderate, medium, 
platy structure; soft when dry, friable when moist, 
slightly sticky and slightly plastic when wet; very 
slightly stained, clear sand grains; abundant roots; 
pH 6.2; clear, wavy boundary. 

A2&B2--8% to 8 inches, light brownish-gray (lOYR 6/2) loam, 
dark grayish brown (10YR 4/2.5) when moist; weak, 
coarse, blocky structure; slightly hard when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; patches of clay films on a few peds that 
have clear, unstained grains of sand; plentiful roots; 
pli 6.4; clear, wavy boundary. 

B2&A2—8 to 13 inches, ight brownish-gray (10YR 6/2) light 
clay loam with a few, medium, faint mottles of grayish 
brown (10YR 5/2), brown (10YR 4/3) when moist; 
moderate, medium and coarse, subangular blocky 
structure; hard when dry, friable when moist, sticky 
and plastic when wet; distinct, continuous'clay films on 
peds that are thickly coated with clear sand grains; 
few roots; pH 6.6; gradual, wavy boundary. 

B2t—138 to 20 inches, light brownish-gray (lOYR 6/2) light 
clay loam, grayish brown (10YR 5/2.5) when moist; 
moderate, medium, blocky structure; hard when dry, 
friable when moist, sticky and plastic when wet; peds 
with distinet clay films and thick coats of clear sand; 
thick elay films on upper faces of rock fragments ; few 
roots ; pH 6.6; clear, wavy boundary. 

R1—20 to 38 inches, shattered hard sandstone in which sand 
is between ledges and fractures and makes ap 15 to 
20 percent of horizon, by volume; patches of thick 
clay films on upper and under sides of sandstone 
fragments; nonealcareous; gradual boundary. 

R2—88 to 45 inches, shattered horizontally bedded sandstone 
in which loamy fine sand is between ledges and makes 
up less than 5 percent of horizon; patches of thick 
elay films on faces of sandstone; noncalcareous. 


Stony loam and loam are the dominant types of the 
Sapphire series in this survey area. Sore profiles have a 
very thin Al horizon, but generally an A2 horizon is the 
top mineral soil. The color of a moist A2 horizon has 
hue redder than 9.5Y and yellower than 5YR, chroma of 
2 or 3, and value of 3 or 4. The color of a moist B horizon 
has the same range in the hue as the A2 horizon, chroma 
of 2 to 5, and value of 4 or 5. The B2 horizon has a weak 
to moderate, blocky structure and distinct, patchy to con- 
tinuous clay films on ped. faces, in root channels, and on 
rock fragments. It contains 5 to 20 percent more clay than 
the A2 horizon. Depth to hard sandstone ranges from 18 
to 30 inches. 

SAVAGE SERIES 

The Savage series consists of deep, well-drained Chest- 
nut soils that developed in silty clay loam or poorly graded 
clay loam materials. Profile characteristics that identify 
Savage soils ave (1) a dark Al or Ap horizon; (2) a heavy 
silty clay loam or silty clay B2t horizon that has prismatic- 
blocky structure and continuous clay films on ped faces; 
and (3) a Bea horizon that grades to massive, calcareous 
material. 

The grayish-brown color of the Savage sotls distin- 
guishes them from the reddish-colored Fergus soils. ‘The 
Savage soils have less prominent accumulations of lime in 
their carbonate horizon than have the Danvers soils and 
lack the very gravelly substratum of those soils. The 
B2t horizon and its continuous clay films on ped faces dis- 
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tinguishes the Savage soils from the Straw soils, which 
have few, if any, clay films. Also, Straw soils have 
only slightly more clay in the B2 horizon, if one occurs, 
than in the Al horizon. 

Typical profile of Savage silty clay loam (900 feet east 
and 60 feet south of the NW. corner of N14 sec. 26, T. 16 
N., R. 12 E.; in field of stubble) : 


Ap—0 to 6 inches, grayish-brown (10YR 5/2) silty clay loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
medium and fine, granular structure; soft when dry, 
friable when moist, sticky and plastic when wet; pH 
7.4; abundant roots; abrupt boundary. 

B21t—6 to 14 inches, dark grayish-brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) when moist ; 
moderate, medium and coarse, prismatic structure that 
breaks to strong, medium and coarse, blocky struc- 
ture; slightly hard when dry, frinble when moist, very 
sticky and very plastic when wet; thick, distinct, con- 


tinuous clay films on all faces; pH 7.6; abundant ° 


roots; clear boundary. 

B22—14 to 19 inches, grayish-brown to light grayish-brown 
(10XYR 5/2 and 6/2) silty clay loam, dark grayish 
brown (10YR 4/2) when moist; moderate, medium 
and coarse, prismatic structure that breaks to strong, 
coarse and fine, blocky structure; slightly hard when 
dry, friable when moist, sticky and plastic when wet; 
weakly caleareous; distinct, continuous clay films and 
heavy coats of sand on faces of peds; pH 8.4; plentiful 
roots; clear boundary. 

B3ca—19 to 26 inches, light brownish-gray and white (10YR 
6/2 and 8/1) clay loam, dark grayish brown (10YR 
4/2) when moist; moderate, coarse to fine, blocky 
structure; soft when dry, friable when moist, sticky 
and plastic when wet; strongly calcareous; lime 
splotches broken only by clay; heavy concentration of 
lime in gravel sockets; distinct, continuous clay film 
on vertical faces; pH 8.8; few roots; clear boundary. 

C—26 to 32 inches +, grayish-brown and white (10YR 5/2 and 
8/1) gravelly clay loam, dark grayish brown (10YR 
4/2) when moist; massive; soft when dry, frinble when 
moist, sticky and plastic when wet; strongly calear- 
eous; pL 8.6. 

Silty clay loam is the dominant type of the Savage series 
in this survey area, but small areas of silty clay occur. 
The Ai or Ap horizon has hue of 2.5Y or 10YR, chroma 
of 2 or 8, and value of 5 or less when dry and 4 or less 
when moist. Structure of the B2 horizon ranges from 
weak to strong prismatic and moderate to strong blocky. 
Thick and moderately thick clay films ave on the peds. 
Depth to accumulated lime ranges from 10 to 24 inches. 
In some areas pebbles make up 10 to 20 percent of the lower 
C horizon. 

SKAGGS SERIES 


Soils of the Skaggs series are Calcisols that are very 
dark colored, well drained, and loamy. They developed 
high in the foothills in strongly calcareous material that 
weathered in place from limestone, limy shale, or limy 
sandstone that is mixed in places with alluvium, The nor- 
mal horizon sequence of Skaggs soils is (1) a very dark 
colored Al horizon; (2) a light-colored Cea horizon, and 
(8) bedrock that is generally moderately deep in the 
profile. 

Skaggs soils are deeper to bedrock than the Duncom 
soils, which are shallow or very shallow Lithosols. They 
are not so deep as the Raynesford soils, which are 5 feet 
or more to bedrock. The Skaggs soils Jack the distinct 
B2 horizon of the Little Horn soils, 
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Typical profile of Skaggs clay loam (1,400 feet south 
and. 1,320 feet east of the NW. corner of sec. 6, T. 16 N., 
R. 8 E.; in native pasture) : 


Al1—O0 to 2 inches, very dark brown (10YR 2/2) light clay 
loam, black (10YR 2/2) when moist; weak, fine, crumb 
structure; soft} when dry, friable -when moist, non- 
sticky and slightly plastic when wet; noncaleareous ; 
pH 6.8; abundant roots; clear boundary. 

A12—2 to 7 inches, very dark grayish-brown (10YR 8/2) clay 
loam, very dark brown (10YR 2/2) when moist; weak, 
medium and fine, blocky structure; slightly hard when 
dry, frinble when moist; slightly sticky and slightly 
plastie when wet; thin, patchy clay films on vertical 
faces in lower part; noncalcareous ; pH 7.0; plentiful 
roots; clear boundary. 

Cca—7 to 20 inches, grayish-brown (2-5Y 5/2) clay loam, very 
dark grayish brown (2.5Y 3/2) when moist; weak, 
medium and fine, blocky structure; slightly hard when 
dry, friable when moist, sticky and slightly plastic 
when wet; thin clay films on vertical faces; strongly 
calcareous; many threads of lime; pH 8.0; Clear 
boundary. 

R—20 to 84 inches, soft, greenish shale containing hard and 
soft chunks of greenish, slaty material; very strongly 

: calcareous ; uniformly streaked with lime. 

Loam, clay loam, and stony clay loam are mapped in the 
survey area, Skaggs clay loam is dominant. The Al ho- 
rizon of a dry soil has hue of 10YR, value of 4 to 2, and 
chroma of 1 or 2. Lime is segregated in streaks, in coats 
around and under stone fragments, and as lime flour dis- 
seminated unevenly through the soil. The thickness of the 
A1 horizon ranges from as much as 8 inches on the milder 
slopes to as little as 3 inches on steeper, convex slopes. In 
some areas of alluvium the depth to bedrock is as much as 
4. feet, but in most places bedrock is at a depth of 18 to 
36 inches. 

SLOCUM SERIES 


The Slocum series consists of deep, imperfectly drained, 
noncaleareous soils on small fans and in narrow valleys in 
the foothills of the Highwood Mountains. These soils 
developed from weathered igneous rock and sandstone. 
They are Chernozems that intergrade toward Alluvial 
soils. The identifying characteristics of Slocum soils are 
(1) a thick, dark-colored A1 horizon; (2) a lighter colored 
C horizon that is slightly gleyed, slightly mottled, or both; 
and (3) anoncalcareous profile. 

Unlike the calcareous Gallatin soils, Slocum soils are 
noncalcareous. 

Typical profile of Slocum loam (approximately 1,400 
feet west and 600 feet south of NE. corner of SE1, sec. 
22,'T.19 N., R.9 T.; im aspen grove) : 


Al1—0O to 2 inches, very dark brown (10YR 2/2) light clay 
(10Y¥R 2/1) when moist; moderate, medium, cramb 
structure that breaks to weak, coarse and medium, 
blocky structure; soft when dry, friable when moist, 
sticky and plastic when wet; noncalcareous ; pH 5.0; 
abundant roots; clear, wavy boundary. 

A12—10 to 16 inches, dark-gray (10YR 4/1) silt loam, very 
dark brown (1O0X¥R 2/2) when moist; weak, medium, 
crumb structure; slightly hard when dry, friable when 
moist, sticky and plastic when wet ; nonealeareous ; pH 
5.0; abundant roots ; krotovinas occur; clear, irregular 
boundary. 

C1—16 to 24 inches, light brownish-gray (1OYR 6/2) clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, medium and coarse, blocky structure; 
hard when dry, firm when moist, sticky and plastic 
when wet; pH 5.0; nonealeareous; abundant roots; 
clear, Wavy boundary. 

C2g—24 to 33 inches, light brownish-gray (10YR 6/2) silty 
clay loam, very dark gray (10YR 3/1) when moist; 
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weak, blocky structure; hard when dry, friable when 
moist, slightly sticky, slightly plastic when wet; pI 
5.0; nonealcareous ; common roots; clear boundary. 

C3g—33 to 40 inches, gray (10YR 5/1) clay loam, very dark 
gray (1LOYR 8/1) when moist; massive; hard when 
dry, friable when moist, sticky and plastic when wet; 
pH 5.0; noncalcareous; water table at 33 inches. 

Slocum loam is the only Slocum soil mapped in. the sur- 
vey area. Its Al horizon ranges from 12 to 18 inches in 
thickness. Pebbles ave scattered through the profile in 
places. Depth to the water table eenerally ranges from 
3 to 5 feet. 

SPRING CREEK SERIES 

Soils of the Spring Creek series developed in loamy ma- 
terial that weathered in place from igneous rock. They 
are Lithosols. The normal horizon sequence of Spring 
Creek soils is (1) a dark Al horizon; (2) a strongly cal- 
careous C horizon, Cea horizon, or both and (3) 1gneous 
rock or metamor phic rock near the surface. 

Although bedrock is at about the same depth in the 

Spring Cr eek, Cheadle, and Duncom soils, Spring Creek 
soils are clistinguished from the Cheadle and Duncom 
soils by the kind of bedrock. Tgneous or metamorphic rock 
underlies the Spring Creek soils, but hard sandstone under- 
lies the Cheadle soils and limestone underlies the Duncom 
soils. ‘The Spring Creek soils lack the well-defined B2 
horizon of the associated Blaine and Woodhurst soils. 
_ Typical profile of Spring ‘Creek stony loam (500 feet 
south and 400 feet east of NW. corner of NEW sec. 4, 'T. 
18 N., R. 11 E.; in native pasture near a dike of igneous 
rock) * : 

AI—O to 6 inches, dark grayish-brown (10YR 4/2) stony heavy 
loam, very dark grayish brown (10¥R 3/2) when 
moist; weak, fine, crumb structure; soft when dry, 
friable when moist, sticky and plastic when wet; pH 
7.2; noncalcareous; abundant roots; clear boundary. 

AC—6 to 10 inches, grayish-brown (1OYR 5/2) fine gravelly 
clay loum, dark gray (1OYR 4/1) when moist; mod- 
erate, fine, granular structure; soft when dry, friable 
when moist, sticky and nonplastic when wet; very 
strongly calcareous; lime casts on underside of peb- 
bles; pH 8.0; plentiful roots; gradual boundary. 

Cca—10 to 14 inches, light-gray (10YR 7/2) fine gravelly clay 
loam, light grayish brown (10Y¥R 6/2) when moist; 
slightly hard when dry, friable when moist, nonsticky 
and nonplastic when wet; very strongly calcareous; 
pF 8.0; few roots; clear boundary. 

Rica—14 to 18 inches, well-weathered, crumbly, basic igneous 
rock specked and filmed with white Mme; clear 
boundary. 

R2—18 inches, hard, basic igneous rock. 

Stony loam is the dominant type of the Spring Creek 
series in this survey area. Spring Creek loam is mapped 
with Blaine Joam in a complex. The Ai horizon ranges 
from 8 to 10 inches in thickness and is generally noncal- 
careous. A dry Al horizon has hue of 10YR, chroma of 
2 or 3, and value of 3 to 5. Rock fragments below the Al 
horizon are generally coated with lime on their underside, 
and lime is disseminated throughout the C horizon. Lime 
also occurs in fractures of the bedrock. Depth to bedrock 


ranges from. 6 to 20 inches. 


STRAW SERIES 


The Straw series consists of well-drained Chestnut soils 
that developed in loam and clay loam, calcareous material 
on fans and stream terraces in the lower foothills and in 
the plains section of the survey area. The normal horizon 
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sequence of the Straw soils is (1) a dark A horizon 5 to 10 
inches thick; (2) a slightly lighter colored B2 or AC hati- 
zon 4 to 10 inches thi ck; and (8) a C horizon containing 
faint to distinct segregat ions of lime in films and in 
threads. 

The grayish-brown color of the Straw soils distin- 
guishes them from the reddish-colored Twin Creek soils. 
Unlike the Savage soils, the Straw soils lack the continuous 
clay films on. peds and the distinctly higher clay content 
in the B2 horizon than in the Al. 

Typical profile of Straw clay loam (approximately 
1,820 feet south and 1,000 feet east of center of sec, 26, T. 
16 N, RUE; under fence 0.2 mile north of corral, 250 
feet east of Wolf Creek, and 130 feet north of crossing) : 

AI—O0 to 9 inches, dark grayish-brown (10YR 4/2) light clay 
loam, very dark brown (10YR 2/2) when moist; weak 
medium and fine, crumb structure in upper few inches 
and weak, medium, prismatic strueture below ; slightly 
hard when dry, friable when moist, nonstiecky and 
nonplastic when wet; weakly calcareous; pH 8.4; clear 
boundary. 

AC—9 to 15 inches, dark grayish-brown (1OYR 4/2) light clay 
loam, very dark grayish brown (1LOYR 3/2) when 
moist; moderate, medium and coarse, prismatic struc- 
ture; thin, patchy clay films; hard when dry, friable 
when moist; calcareous; lime disseminated in weak 


threads ; pF 8.6; gradual boundary, 

C1i—15 to 25 inches, grayish-brown (1OYR 5/2) light clay loam 
that is about 5 percent gravel; very dark grayish 
brown (1O¥R 3/2) when moist; weak, medinm, pvris- 
matic structure that breaks to weak, coarse, blocky 
structure; hard when dry, friable when moist; cal- 
eareous; lime segregated in weak ‘threads; pH 8.8; 
gradual boundary. 

C2—25 to 50 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (1O¥R 4/2) when moist; common, fine, 
faint mottles of dark brown and dark reddish brown; . 
massive; medium and fine pores; slightly hard when 
dry, frieble when moist; calcareous; pH 8.8. 


Straw clay loam and Straw clay loam, gravelly sub- 
stratum, ave mapped in this survey area. The Al Horizon 
is Ww eakly calcareous or noncalcareous. Its color in a dry 
soil has hue of 10YR and 2.5Y, value of 5 to 8, and chroma 
of 1 or 2. Lime is faintly to dist inctly segregated i in films 
and threads. Dark-colored buried soil layers are common 
and vary in texture. 

TERRAD SERIES 

The Terrad series consists of well-drained, clayey Chest- 
nut soils. These soils developed in reddish-colored, cal- 
careous clay that weathered in. place from clay shale, or in 
alluvium derived from clay shale. The profile of Terrad 
soils is characterized by (1) a granular Al or Ap horizon 
about 4 inches thick; (2) a pr ismatic- blocky clay B2 hori- 
zon; and (8) slight to moderate amounts of segregated 
lime in | ower subsoil. 

The Terrad. soils are finer textured throughout the pro- 
file than the Fergus and Darret soils, and they are deeper 
to shale than the Darret soils. Their reddish color dis- 
tinguishes them from the Promise soils. 

Typical profile of Terrad clay (600 feet west and 200 
feet north of SE. corner of sec. 7, T. 17 N., R. 9 E.; in 
native pasture) : 

AI—O to 4 inches, reddish-gray (5¥R 5/2) light clay, dark 
reddish brown (5Y¥R 8/2) when moist; moderate, fine, 
granular structure; soft when dry, friable when moist, 


sticky and plastic when wet; pH 6.1; abundant roots; 
clear boundary. 
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B2i—4 to 9 inches, dark reddish-gray (5YR 4/2) clay, dark 
reddish brown (5¥R 3/3) when moist; strong, fine, 
subangular blocky structure; hard when dry, firm 
when moist, very sticky. and very plastic when wet; 
continuous, distinct clay films on all faces; pH 6.1; 
plentiful roots; clear boundary. 

B22—9 to 16 inches, dark reddish-gray (SYR 4/2) clay, very 
dark reddish brown- (5YR 8/2) when moist; moder- 
ate, coarse, prismatic structure and strong, medium, 
angular blocky structure; very hard when dry, very 
firm when moist, very sticky and very plastic when 
wet; continuous, distinct clay films on all faces; plen- 
tiful roots that are thickest along structure faces; 
pli 7.2; gradual boundary. 

B23ea—16 to 86 inches, weak-red (2.5YR 4/2) clay, dark 
reddish brown (2.5¥R 8/4) when moist; strong, 
coarse, angular blocky structure in upper part and 
weak, coarse, angular in lower part; few pressure 
faces; extremely hard when dry, firm when moist, 

’ very sticky and very plastic when wet; continuous, 
distinct clay films on all ped faces; few large nodules 
of segregated lime; pI 81; few roots; gradual 

' boundary. 

B3—36 to 49 inches, weak-red (2.5YR 4/2) clay, dark reddish 
‘brown (2.5YR 3/4) when moist; weak, medium and 
coarse, angular blocky structure; extremely hard 
when dry, very firm when moist, very sticky and very 
plastic when wet; continuous, distinct clay films on 
vertical faces, and patches on horizontal faces; weakly 
calcareous; pH 7.8; clear, wavy boundary. 

R—49 to 59 inches, weak-red (1OYR 5/2) clay shale mixed 
with gray shale, reddish gray (10R 5/1) when 
moist; hard when dry; firm when moist, sticky and 
plastic when wet; weakly calcareous; pH 7.9; very 
few roots. 


Terrad clay and Terrad silty clay are mapped in the 
survey area, The color of the Ai horizon has hue of 7.5YR 
to 2.5YR and chroma of 2 to 4; value is 3 to 5 for a dry 
soil and 2 or 8 fora moist one. The B2 horizon has hue 
of 5YR to 10R and contains 5 to 20 percent more clay 
than the A horizon. The noncaleareous solum ranges from 
10 to 80 inches in thickness. The amount of segregated 
lime in the B23ca horizon ranges from few to many nod- 
ules, Depth to clay shale ranges from 24 to 50 inches-.on 
the uplands and is more than 5 feet. on the terraces. 


TETON SERIES 
The Teton series consists of well-drained, noncalcareous 
% 


soils that developed in loamy material. Presumably, this: 


material weathered in place from sandstone in the foot- 
hills. These soils are Chernozems. The profile of Teton 
soils is characterized by (1) a thick, black or very dark 
brown AJ horizon that is high in organic-matter content; 
(2) a lighter colored B2 horizon that has blocky structure 
and clay films on peds, but not noticeably more clay than 
the Ai horizon; (8) soil development extending into fine 
material in fractures of bedrock; and (4) bedrock at an 
average depth of about 30 inches. 

Typical profile of Teton loam (1,420 feet north and 220 
feet west of SW. corner of SLY, sec. 9,T.16 N., R.9 E.; 
in native pasture) : 


Al1—0 to 5 inches, black (10¥R 2/1, dry and moist) loam: 
moderate, fine, crumb structure; soft when dry, very 
friable when moist, nonsticky and slightly plastic 
when wet; pH 6.3; mat of fine roots; clear boundary. 

A12—5 to 9 inches, very dark brown (10¥R 2/2) clay loam, 
black (10YR 2/1) when moist; weak, medium and fine, 
subangular blocky structure; slightly hard when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; pH 5.7; abundant roots; clear boundary. 

B1—9 to 15 inches, very dark grayish-brown (10YR 8/3) clay 
loam and pebbles and cobblestones that make up 15 
percent of the horizon, by volume; very dark brown 
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(10¥R 2/2) when moist; moderate, fine and medium, 
subangular blocky structure; slightly hard when dry, 
friable when moist, sticky and plastic when wet; non- 
calcareous; patches of clay films on vertical faces; 
pH 5.8; abundant roots; clear, wavy boundary. 

B21—15 to 22 inches, brown (10YR 5/3) clay loam and angu- 
lar pebbles and cobblestones that make up about 15 
percent of horizon, by volume; strong, fine, angular 
blocky structure; hard when dry, firm when moist, 
very ‘sticky and very plastic when wet; continuous, 
distinct clay films on all faces; nonealeareuos ; pH 6.0; 
plentiful roots; gradual boundary, 

B22—22 to 31 inches, brown (1OYR 5/8) clay loam and angu- 
lar pebbles and cobblestones that make up about 15 
percent of horizon, by volume; dark brown (10YR 
4/3) when moist; strong, medium and fine, angular 
blocky structure; hard when dry, firm when moist, 
very sticky and very plastic when wet; continuous, 
distinet clay films on all faces; noncaleareous; pH 
6.2; plentiful roots; gradual boundary. 

B8—81 to 47 inches, brown (10YR 5/3) clay loam and angular 
pebbles and cobblestones that make up 50 to 60 per- 
cent of horizon, by volume; strong, medium and fine, 
subangular ‘blocky ‘structure; hard when dry, firm 
when moist, sticky and very plastic when wet; con- 
tinuous, distinet clay films on all faces of peds; non- 
calcareous; pE 6.6; few roots; clear, wavy boundary. 

R—47 inches +, sandstone; strongly calcareous at 52 inches. 


Teton loam, stony loam, and channery loam ocenr in 
the survey area. Hue is 10YR throughout the profile. 
The Al horizon has value of 3 or less when it 1s dry. 
When dry, the B2 horizon has value of 3 to 5 and chroma 
of 2to 4. The profile is generally noncalcareous through- 
out, but in some areas at a depth of 30 inches or more, it 
is calcareous and has faint to distinct segregations of 
lime. Depth to bedrock ranges from 24 to 50 inches. 


TWIN CREEK SERIES 

The Twin Creek series consists of well-drained Chestnut 
soils that developed in deep, reddish-colored, calcareous 
lonm and -clay loam on fans and stream terraces in the 
foothills. The normal horizon sequence of Twin Creek 
soils is (1) a dark A horizon 5 to 8 inches thick; (2) a 
lighter colored loam B2 horizon 10 to 20 inches thick; and 
(8) a calcareous, loamy C horizon containing faint to dis- 
tinct lime segregations in films and threads. 

The Twin Creek soils are coarser textured throughout 
their profile than the Fergus soils and, unlike those soils, 
do not have thick, continuous clay films on peds of the 
B2 horizon or much more clay in the B2 horizon than in 
the Ap horizon. The reddish color of the Twin Creek 
soils distinguishes them from the yellower Straw soils. 

Typical profile of Twin Creek loam (400 feet north of 
SW. corner of SE14 sec. 82, T, 18 N., R. 8 E.; in alfalfa 
hayfield) : 

Ap-—0 to 6 inches, dark-brown (7.5YR 4/2) loam, very dark 
brown (7.5¥R 2/2) when moist; weak, thick and me- 
dium, platy structure; soft when dry, friable when 
moist; noncalcareous ; pH 7.0; abundant roots; abrupt 
boundary. 

A3—6 to 10 inches, dark-brown (7.5Y¥R 4/2) loam, very dark 
brown (7.5YR 2/2) when moist; weak, medium, pris- 
matic structure that breaks to weak, medium, blocky 
structure; continuous, distinct clay films on vertical 
faces and patches on horizontal faces; slightly hard 
when dry, friable when moist; noncalcareous; pI 
7.0; clear boundary. 

B2—10 to 28 inches, dark reddish-gray (5¥YR 4/2) loam, dark 
reddish brown (5YR 3/2) when moist; weak, coarse, 


prismatic structure that breaks to weak, coarse, blocky 
structure; patches of clay films on vertical faces; 
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hard when dry, friable when moist; sandstone frag- 
ments in lower part; noncalcareous; pF 7.2; plentiful 
roots; clear boundary. ; 

Albca—28 to 40 inches, dark-brown (7.5YR 8/2) light clay 
loam, very dark brown (7.5YR 2/2) when moist; 
weak, medium and coarse, blocky structure; hard 
when dry, friable when moist; weakly calcareous ; 
many threads of lime; pH 8.0; clear boundary. 

Chea—40 to 46 inches, brown (7.6YR 5/2) clay loam, dark 
brown (7.5YR 4/2) when moist; massive; slightly 
chard when dry, friable when moist; strongly cal- 
careous; many threads of lime; pI 8.6; few small 
fragments of sandstone. 

Twin Creek Joams and a clay loam are mapped sepa- 
rately in the survey area. In some profiles a transitional 
AC horizon replaces the B2 horizon. The depth to lime 
segregation ranges from 18 to 30 inches. These soils nor- 
mally are free of sandstone fragments except in some small 
steep areas where 20 percent of the lower part of the pro- 


file is coarse fragments. 


UTICA SERIES 


The Utica series consists of excessively drained, davk- 
colored, very gravelly Regosols that formed on the high 
benches and terraces. The identifying characteristics of 
the Utica soils are a thin, dark-colored Ai horizon and a 
limy layer of pebbles, cobblestones, and loam in which the 
pebbles and cobblestones are coated with lime, 

In the Utica soils large quantities of pebbles and cobble- 
stones are below the Al horizon at a depth of 10 inches or 
less, but in the Judith soils the depth to very gravelly ma- 
terial is greater. ; 

Typical profile of Utica gravelly loam (1,330 feet north 
and 920 feet west of NE. corner of SE14 sec. 28, T. 13 N., 
R. 18 E.; 50 feet west of bench edge) : 

Al—O to 6 inches, very dark grayish-brown (10YR 3/2) 
gravelly loam, very dark brown (10YR 2/2) when 
moist; weak, coarse and fine, granular structure ; soft 
when dry, friable when moist, nonsticky and non- 
plastic when wet; abundant roots; strongly calear- 
eous; pH 8.4; clear boundary. 

Cca—6 to 19 inches, light yellowish-brown (10YR 6/4) coarse 
and fine gravelly sandy loam, light yellowish brown 
and brown (10YR 6/4 and 4/3) when moist ; massive ; 
strongly calcareous; pH 8.6; some cementation of sand 
and small pebbles to the underside of cobblestones ; 
prominent stalactites on underside of pebbles; all peb- 
bles are coated with lime ; clear boundary. 

IIIC—19 to 72 inches, loose, incoherent sand and gravel; 70 
percent of horizon, by volume, is coarse pebbles and 
cobblestones and 30 percent is finer material; very 
gravelly and stratified. 

Gravelly loam and stony loam are the most common soil 
types of the Utica series in the survey area. Cobblestones 
and stones make up 50 to 80 percent of the coarse substra- 
tum below the Al horizon. The materials between the 
pebbles, cobblestones, ancl stones range from limy sand to 
limy sandy clay loam and are in irregular strata. The lime 
crusts around and on the underside of the coarse fragments 
are thickest just below the Al horizon and are less thick 
with increasing depth. 


WINIFRED SERIES 


The Winifred series consists of well-drained Chestnut 
soils that developed in clay loam alluvium that is under- 
lain by clay that was transported from local areas or de- 
veloped in place from shale. The profile of Winifred soils 
is identified by (1) a thin, dark Al horizon 2 to 4 inches 
thick ;.(2) a B2 horizon that has strong and moderate, pris- 


SOIL SURVEY SERIES 1959, NO, 42 


matic and blocky structure; (3) pronounced segregations 
of lime; and (4) shale that is deep or moderately deep in 
the profile. 

In the Winifred soils prismatic structure extends deeper 
than in the Savage soils, the segregated lime is more prom- 
inent and is in the form of concretions or splotches rather 
than films, and more shale is in the profile. 

Typical profile of Winitred clay loam (500 feet east of 
center of see. 27, T. 16 N., R. 12 E., 50 feet south of center 
of road ; in native pasture) : 


Al—O to 8 inches, dark-gray (1OYR 4/1) clay loam, black 
(10YR 2/1) when moist; moderate, medium and fine, 
granular structure; soft when dry, friable when moist, 
sticky and plastic when wet; pH 7.5; clear, irregular 
boundary, 

B21—3 to 14 inches, dark grayish-brown (10YR 4/2) heavy 
clay loam, very dark grayish brown (10YR 3/2) when 
moist; compound structure of moderate, coarse and 
medium prisms to moderate, very fine, subangular 
blocks; very hard when dry, friable when moist, 
sticky and plastic when wet; tongues from the Al 
horizon extend to a depth of about 12 inches; pli 7.6; 
abrupt, very irregular and broken boundary that in- 
eludes a discontinuous B8ca horizon at a depth of 6 
to 12 inches; B38ca horizon is gray heavy clay loam 
that has prismatic structure and lime casts on under- 
side of pebbles. 

B22bca—l4 to 29 inches, gray (SY 5/1) heavy clay loam con- 
taining many, very fine fragments of shale; dark - 
olive gray (SY 3/2) when moist; compound structure 
of strong, coarse prisms to strong, coarse to fine, 
angular blocks ; extremely hard when dry, friable when 
moist, sticky and plastic when wet; distinct clay films 
mixed with many, medium and large, white, soft 
nodules of pure calciuth carbonate; moderately eal- 
careous between lime nodules; prominent lime casts 
on underside of pebbles; pH 7.6; gradual boundary. 

ITB23ca—29 to 37 inches, dark-gray (5¥ 4/1) clay containing 
many fine fragments of shale; black (5¥ 2/1) when ~ 
moist; few, medium, prominent, dark-olive mottles 
and many, large, prominent, white mottles of pure 
calcium carbonate; moderate, very coarse, prismatic 
structure; extremely hard when dry, friable when 
moist, sticky and plastic when wet; distinct, contin- 
uous clay films on prisms; lime mottles inside prisms; 
prominent lime casts on underside of pebbles; slightly 
calcareous between lime nodules; pF 7.6; gradual 
boundary. 

II1G—87 to 48 inches, dark-gray (SY 4/1) clay containing an 
abundance of fine, flat fragments of shale; massive; 
hard when dry, friable when moist, stieky and plastic 
when wet; slightly calcareous; common threads of 
segregated lime; pH 7.8. : 

TIR—48 to 64 inches, dark-gray (SY 4/1) fragmented, hori- 
zontally bedded clay shale, black (5Y 2/1 and 2/2) 
when moist; very weakly calcareous. 


Clay loam and cobbly clay loam are mapped in the sur- 
vey area, The Al horizon. is generally noncalecareous, but 
in cultivated areas the surface layer is generally calcareous. 
Because the depth to the clay residuum ranges from 15 to 
50 inches, the upper part of the B2 horizon is generally 
heavy clay loam and the lower part is clay. The prisms 
commonly extend to the shale, which is at a depth of 30 to 
50 inches. 


WOODHURST SERIES 


The Woodhurst series consists of well-drained, stony, 
noncalcareous Chernozems. These soils developed in 
loamy material that weathered in place from igneous rock 
in the foothills and in mountainous areas. The profile 
of Woodhurst soils is identified by (1) a thick, very dark 
colored Al horizon; (2).a moderately dark colored B2 
horizon that has more clay than the Al horizon and fine, 
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subangular blocky or granular structure; (8) a high pro- 
portion of stones throughout the solum; and (4) bedrock 
moderately shallow or shallow in the profile. 

The Woodhurst soils have a thicker, darker Al horizon 
than the Blaine soils and lack the carbonate horizons of 
those soils. They are more stony than the Teton soils 
and developed from igneous rock rather than sandstone. 

Typical profile of Woodhurst stony loam (1,500 feet 


north and 450 feet east of the center of sec. 26, T. 14 N., 


R.11 E.; in native range) : 


A1—0 to 12 inches, very dark grayish-brown (10YR 3/2) stony 
loam in which stones make up 80 to 40 percent of 
horizon, by volume; nearly black (10YR 2/1) when 
moist; single grain to weak, fine, crumb structure; 
soft when dry, friable when moist; abundant roots; 
noncaleareous ; pEL 7.6; clear boundary. 

B2—12 to 20 inches, dark grayish-brown (10YR 4/2) stony 
clay loam in which stones make up 60 percent of hori- 
zon, by volume; moderate, fine, blocky structure to 
very fine, granular structure; peds contain weathered 
igneous rocks that are easily crushed by hand; soft 
when dry, friable when moist; continuous, distinct 
clay films on vertical faces of peds and on weathered 
rock; patches of clay on horizontal faces of peds; 
abundant roots; noncaleareous; pH 7.8; clear ‘bound- 
ary. 

BR—20 to 26 inches, brown (10YR 4/3) stony clay loam in 
which stones make up 60 to 70 percent of horizon, 
by volume; dark-brown (10YR 3/3) when moist: 
moderate, medium and fine, blocky structure; slightly 
hard when dry, friable when moist; distinct, con- 
tinuous clay films on all ped faces; nonealeareous; 
pH 8.3; clear, wavy boundary. 

R—26 inches +, light-colored, hard bedrock of quartz mon- 

: zinite porphyry; weathered rock has been stained 
darker by organic matter. 

Stony loam is the only type of the Woodhurst series 
mapped separately in the survey area, but Woodhurst 
soils are mapped in complexes with Alder, Loberg, Spring 
Creek, Teton, and Cheadle soils. The Al horizon ranges 
from 10 to 15 inches in thickness. The B2 horizon con- 
tains about 5 percent more clay than the Al horizon. 
Stones make up 30 to 60 percent of the soil volume. 
Depth to hard rock ranges from 15 to 30 inches. 


Mechanical and Chemical Analyses 


The data on physical properties of soils in table 18, and 
those on chemical properties in table 14, were obtained by 
mechanical and chemical analyses of selected soils in the 
Judith Basin Area. The profiles of the soils analyzed 
are described in the section “Formation and Classification 
of Soils.” The information in tables 13 and 14 is useful 
in classifying soils and in determining how they formed. 
It can be used in estimating water-holding capacity, 
fertility, tilth, susceptibility to wind erosion, and other 
properties that affect soil management. The: data on re- 
action, electrical conductivity, and the percentage of ex- 
changeable sodium can be usec in evaluating the possibil- 
ity of reclaiming and. managing saline or alkali soils. 


Field and laboratory methods 


All samples used to obtain the data in tables 13 and 14 
were collected from carefully selected pits. The samples 
wre representative of the soil material that is made up of 
particles less than 34 inch in diameter. During the sam- 
pling, estimates were made of the fraction of the sample 
consisting of particles larger than 34 inch. If necessary, 
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the sample was sieved after it was dried, and rock frag- 
ments larger than 34 inch in diameter were discarded. 
Then the material made up of particles less than 34 imch 
was rolled, crushed, and sieved by hand to remove rock 
fragments larger than 2 millimeters in diameter. The 
fraction that consists of particles between 2 millimeters 
and 84 inch in diameter is recorded in the table as the 
percentage of particles larger than 2 millimeters. This 
percentage is calculated as percent of the total weight of 
particles smaller than 34 inch in diameter. 

The percentage of fractions that consists of particles 
larger than 34 mch, and the percentage of those between 
2 millimeters and 34 inch, is somewhat arbitrary. But 
the fractions at these sizes do contain relatively unaltered 
rock fragments larger than 2 millimeters in diameter and 
do not contain slakable clods of earthy material. 

Unless otherwise noted, all laboratory analyses were 
made on oven-dried material that passed the 2-millimeter 
sieve, and the results were converted to an oven-dry basis. 
In table 14, values for extractable sodium and potassium 
are the amounts extracted by the ammonium acetate 
method, minus the amounts that are soluble in the satura- 
tion extract. 

Standard methods of the Soil Survey Laboratory were 
used to obtain most of the data in tables 13 and 14. Deter- 
minations of clay were made by the pipette method (6, 7, 
9). The reaction of a 1:1 and 1:5 water suspension were 
meastired with a glass electrode. Organic carbon was de- 
termined by wet combustion, using a modification of the 
Walkley-Black method (70). The calcium carbonate 
equivalent was determined by measuring the volume of 
carbon dioxide emitted from soil samples that were treated 
with concentrated hydrochloric acid. The cation ex- 
change capacity was determined by direct distillation of 
absorbed ammonia (20). JExtractable sodium and potas- 
sium were determined on original extracts with a flame 
spectrophotometer. The methods of the U.S. Salinity Lab- 


oratory were used to obtain the saturation extract (72). 


Soluble sodium and potassium were determined on the 
saturation extract with a flame spectrophotometer. 


General Nature of the Survey Area‘ 


Additional information about the Judith Basin Area is 
given in this section, It is useful mainly to persons not 
familiar with the area. It describes relief, history, na- 
tural resources, transportation, agriculture, climate, and 
other subjects of general interest. 


Relief, Drainage, and Geology 


For this report 897,980 acres were surveyed. The area 
lies entirely within Judith Basin County but excludes that 
part of the Lewis and Clark National Forest in the Little 
Belt Mountains. The survey area consists of the foothills 
of the Little Belt Mountains, part of the Highwood Moun- 
tains and their foothills, and an unglaciated part. of the 
northern Great Plains in the eastern and northeastern parts 
of the county. 


®> By Enwarp C. Morcan, work unit conservationist, Soil Conser- 
vation Service. 
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TasiE 13.—Physical properties 


[Analysis made at Soil Survey Laboratory, Soil Conservation Service, 


Particle size distribution 
Soil Horizon Depth 
Very coarse | Coarse sand Medium Fine sand Very fine 
sand (2-1 (1-0.5 mm.)} sand (0.5- (0.25-0.10 | sand (0.10—- 
mm.) 0.25 mm.) 0.10 mm.) 0.05 mm.) 
Alder clay loam: Taches Percent Percent Percent Percent Percent 
Sample No. 858 Mont-23-4- | Al.__----_- 0-4 3.0 1.9 .0 3.8 8.0 
(1-5). Blo cacucee 4-10 2.8 2.1 9 3.0 7.6 
Laboratory No. 8387-8391. Bolo 10-14 1.2 1.2 .6 9 8.5 
B22. eceens 14-21 2. 0 13 25 1.2 6. 6 
Be isceavens 21-27 12 1.0 4 25 4.5 
Alder clay loam: 
Sample No. 858 Mont-23-5- | Al_---_---- 0-5 4.9 3. 6 2.5 3. 16.5 
(1-5). Blo... 5-13 4.2 4,1 2.5 3.9 15. 6 
Laboratory No. 8392-8396. IBA erence, 13-17 2.4 3.0 2.0 2.7 18.7 
1b yp eee ee 17-22 2.6 2.6 L4 2.7 25, 0 
re 22-27 .8 8 . 6 1.0 11.6 
Danvers clay loam: 
Sample No. 858 Mont-23-6- Ap_------- 0-4 1.2 2.1 2.8 Ci 11.7 
1-7). 
Labor ratory No. 8397-8403. BQececlee8 4-8 6 1.7 2.8 7.8 8.7 
Bain sceeas! 8-12 2.7 2.9 4.6 11.5 9.7 
Clea __--.- 12-19 1.6 2.4 3.9 10.9 9.9 
C2ea _.---- 19-27 .8 1.6 2.8 8.9 9.8 
De cre 27-31 19.6 13.8 9.3 14,1 7.2 
Des sscceek 31-45 18.0 22.4 19.5 17.4 5.0 
Danvers clay loam: 
Sample No. 858 Mont-23-7- Ap.------- 0~-4, 1.0 2.7 3.4 91 10.5 
(1-7). 
Laboratory No. 8404-8410. Be ost ee 4-10 9 1.8 3.0 4.3 13.6 
B3__------- 10-14 1.8 2.5 4.2 5.1 15.0 
Clea cosecx 14-23 21.3 22.2 | 23.3 24.4 214.0 
O32. ae-5e 23-34 2.1.0 21,5 22.4 25.7 212.6 
Di wccecun 34-39 27.3 24.9 25.9 214.6 214.1 
|B ree ee 39-50 213.1 26.8 28.7 2 28.2 212.6 
i 
Teton loam: 
Sample No. 858 Mont-23-1- Alleccuven 0-5 2.0 2.4 3.8 9.7 14.4 
(1-7). 
Laboratory No. 8367-8372. AID 2 ocetces 5-9 1.5 2.4 4,2 14.3 10.9 
Blocen eee 9-15 2.9 3.4 5.8 15.9 8.4 
Bolo eu 15-22 1.6 3.1 5.1 14.1 11.3 
B22 02.63 22-31 .9 2.7 5.8 19.2 11.38 
Beever aece 31-47 alee 3.3 ok 20.8 12.0 
Terrad elay: 
Sample No. 858 Mont-23-2- Mosotecocts 0-3% 2.6 Li Ll 24.5 241.0 
(1-7). Bal. 3Y-11 6 16 8 218 210.1 
Laboratory No. 8373-8379. ee 11-23 oO 3 4 23.9 27.8 
B23ca____-- 23-37 3 2 2 26 27.9 
"BSeann 22 37-45 <1 .2 a) 29 24.3 | 
CD 4uccee ue 45-55 <1 ae 2 22.2 210.1 
Di gecseue 55-65 <1 el wl 22.3 212.0 
Terrad clay: ! 
Sample No. 858 Mont-23-3- Ale coceweu 0-4 9 2.2 3. 6 27.3 23.0) 
(1-7). B2l..s---.- 4-9 .2 1.3 3. 2 27.0 27.4 
Laboratory No. 8380-8386. BOD ee aad 9-16 4 1.3 2, 2 24, 4 24.7 
B23ea__-_--- 16-23 .3 Li 2.0 24.1 24.5 
B3len-—..-- 23-36 14 .9 1.8 23.9 23.9 
B32____---- 36-49 a2 ne, 8 21.8 217 
CD2eh gece 49-59 <1 <2 12 eG 27 


1 Trace, 


2 Common, smooth, brown to black concretions, probably iron-manganese. 


Jor selected soils 


Lincoln, Nebr. 


Absence of value indicates determination was not made] 
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Particle size distribution—Continued 


Silt (0.05- Clay (less 
0.002 mm.) than 0.002 
mm.) 
Percent Percent 
52, 8 29, 5 
52,4 31, 2 
54.3 33.3 
46, 2 4.2, 2 
52,3 40, 1 
44,8 24, 7 
43.5 26. 2 
40, 6 30, 6 
27.6 38.1 
19.7 65.5 
42.6 31.9 
38. 6 | 39.8 
32.5 36.1 
32.5 38.8 
35.5 40. 6 
17,2 18.8 
10.6 7.1 
40.0 33.3 
38. 2 38, 2 
32.8 38.6 
30.5 44.3 
31.8 4.5. 0 
21.2 32.0 
12.7 17.9 
36. 1 31.6 
36. 2 30.5 
34, 2 29.4 
82.6 82.2 
29.8 30.3 
23.8 31.3 
41,2 38.5 
33. 3 52. 8 
34. 0 53. 1 
43.7 47,1 
45, 2 49,1 
45.3 42, 1 
50. 6 34.9 
36. 2 41.8 
31.4 49, 5 
28.7 58. 3 
30. 3 57. 7 
31.8 57, 3. 
23, 0 71.8 
24.7 73.5 


International 
silt (0.2~0.02 
mm.) 


Percent 
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Textural class 


Moisture held at tensions of— 


Fine silt Coarse par- Yo % 15 
(0.02-0.002 | ticles (more atmosphere | atmosphere | atmospheres 
mm.) than 2 mm.) 
Percent Percent Percent Percent Percent 

29. 7 (1) Silty clay loam_.---- 53. 6 36. 3 17.3 
28.3 Q) Silty clay loam___.-- 39. 3 29.3 13.9 
29.9 8.2 | Silty clay loam______ 34. 6 26. 4 13.3 
28. 6 5.8 | Silty clay___.-_-____ 35. 2 29. 5 17.8 
37.3 14.0 | Silty clay_..-------- 37.8 30.7 18.7 
24. 1 ec LOMN GA 5e oe ate ware 49, 2 33. 6 15.8 
21.5 () Loam_____..__.____ 31.4 34.5 12.2 
19. 0 10.6 | Clay loam____------ 30.1 21.9 11.9 
13.1 20.9 | Clay loam___.___._- 30, 5 23.9 14, 4 
11.2 6.3 | Clay_..-.-___-____- 48. 5 38.1 25.2 
21.0 1.9 | Clay loam_____----. 33. 4 24.9 12.2 
19.4 1,4 | Clay loam__...------ 35.4 26.6 15.0 
18.1 14.3 | Clay loam______-_-- 31.8 23.8 13.7 
19.0 2.2 | Clay loam___-.------ 32.5 25.8 13. 0 
20.4 1408) ) Clay sce esaecee 34.7 26. 2 12.7 
9.8 72.8 | Coarse sandy loam_._ 21.8 15.6 8.7 
6.2 73.8 | Loamy coarse sand_. 8.3 7.3 4.2 
20.5 (4) Clay loam_..-_-.--- 35.3 27.1 12.9 
19.3 Q) Clay loam_..._._._- 35.0 27,2 14.7 
18.6 11.3 | Clay loam__....-- 2. 32.0 24.4 13.2 
17.9 760) Clayton cc ee 2 be 33.4 25.9 13.4 
18.7 S23. | Clivsie 2 sent sees 35.7 25.6 13.0 
12.6 60.3 | Sandy clay loam_.-. 28.9 19.3 10. 2 
6.9 70.2 | Sandy loam______-_- 16.3 11.0 6.3 
18.6 5.6 | Clay loam_________- 56.3 39.3 23.0 
18.9 15.6 | Clay loam.._._____- 43.5 30. 0 14.8 
17.1 23.9 | Clay loam____.--_-- 33. 6 24.4 12.1 
16.8 17.5 | Clay loam____.22._- 33.3 22.8 12.7 
15.8 17.3 | Clay loam___._____- 31.6 21.8 12.1 
19.5 80.9 | Clay loam... -______ 31.3 22.1 12.4 
23.5 (0) Silty clay loam___--- 43. 2 31.2 15. 9 
19, 4 Clay: seceosnaas eu: 37.7 29. 4 17.3 
20.5 () Clay_..------------ 38. 6 30.3 16.9 
272, BS as Silty clay....--_-___- 34. 4 26. 0 14. 6 
6c M Vatican, Silty clay_-..- 2.22 32.8 25.1 14.3 
35:.4./sset een fue Silty clay.---.------ 34. 4 27. 4 16.1 
BOO Veet ae Sats Silty clay loam..___- 44.1 37. 4 21.0 
23. 4 39.8 31.3 17.0 
19.1 37. 6 29.7 17.1 
20, 2 39.7 31.0 18. 6 
21,2 37.7 30. 1 17.6 
23. 5 35. 6 27.6 16. 2 
19,4 33.5 26. 9 16.5 
22.9 30. 7 24, 2 14.8 


3 Determination is questionable because of inability to get dispersion of sample. 


146 


SOIL SURVEY SERIES 1959, NO. 42 


TaBLe 14.—Chemical 


[Analysis made at Soil Survey Laboratory, Soil Conservation 


Electrical 
Organic matter conduc- Cation 
pH Free tivity CaCO; exchange 
Soil Depth | Horizon | (1:1) iron (EC x 108 | equiv- |Gypsum| capacity 
(Fe,O3) | millimhos | alent (NH,Ae) 
Organic | Nitro- | C/N per cm, at 
carbon gen ratio 25° C.) 
Inches Percent Percent Percent Percent Afeq.f/100 | Méeg./100 gm. 
Alder clay loam: gm. 
pane ae 858 Mont-— 0-4 | Alle 16.1 6.36 | 0.476 ] 13.4 O38) ese tee cos] lastieelse scence 36. 2 
3-4-(1-5). 
Laboratory No. 8387— 4-10 | Bl____-. 6.1 3. 18 . 256 | 12.4 i Oo|os vet ee ee | ee sees ks can shen 32.5 
8391. 
10-14 | B21__-_-- 6.3 1,37 . 126 | 10.9 CO [a weteneds eee eed leeudeeee 30. 2 
14-21 | B22_._.__ 6. 4 7 084 | 9 iO? Leet ie Slee eee oon ee 47, 2 
21-27 | B3__----- 6.7 . 49 055 | 9 oS eee eee <ol eaeeeend! 59. 6 
Alder clay loam: 
Sample ae Te Mont- 0-5 | Al__----- 161 6. 87 496 | 13.8 ys bare rere (ees Sree ena EOE aneraS 31. 4 
23-5-(1-5). 
preety No. 8392- 5-13 | B1_-__--- 5. 6 3. 36 . 246 | 13.6 1d lessees tete oodechuslsc tees 25. 6 
396. 
138-17 | B2i_____- 5.8 1.17 102 | 11.5 AW, 62) ects ole cheat se See ee 24, 3 
17-22 | B22__-__- 5.8 . 72 066 | 11 Uy BE Ni cine ia ll alan cents hal area aoe 33. 0 
22-27 | B3_____-- 5.8 . 67 049 | 14 Bs oe eee lee see Sle se tas 65. 3 
Danvers clay loam: 
Sample No. 858 0-4 | Ap-..--- 6.3 1.93 171 | 11.3 Leo) |ooeeset och coe eat 21.6 
Mont-23-6-(1-7). 4-8 | B2__-.---| 7.3 1.10 1382 | 8.3 he Oe|bocecude ae 2: Erte sos 27.3 
Laboratory No. 8397- 8-12 | B8___-_- 8.0 1.33 .135 | 9.8 gay eee eer em IG! | 2A ot i 19.0 
8403. 12-19 | Clea____- 8.2 294 .098 | 10 Te2 spect satece 7. eee 16.4 
19-27 | C2ca_____ 8.3 . 53 . 066 j_----- A Soe Se 26: pe oe 16.4 
27-31 | D1. ee. 8.4 280" |beed-teefecne cs VQi [eaves as 20) ais genes 8.5 
31-45 | D2____-- 8.7 sOU auton pa | Sees oe WoT | Leto eee 24 |.-.----- 5.2 
Danvers clay loam: 
Sample No. 858 0-4 |) Ap------ 6.4 1. 68 .164 | 10.2 1.6 21.7 
Mont—-23-7-(1-7). 4-10 | Bo. e eee 7.2 1.27 128 9.9 1.5 25.7 
Laboratory No. 8404— 10-14 | BB_____- 8.1 1.08 -129 | 8.4 1.2 18.3 
8410. 14-23 | Clea____- 8.3 72 O71 | 10 1.0 16.6 
23-34 | C2______ 8.5 . 24 029 8 .9 15.5 
34-39 | D1I___... 8.7 pda, leetttaneeleeusen Li V1.7 
39-50 | D2____-- 8.7 208) |eeieae ews] s a Se 1.2 8.9 
Teton loam: 
Sample No. 858 a] 10, 04 TAL | 14.1 Qe) | Botoctecceelosuscc|see se Se 41.2 
Mont-23-1-(1-7). . 7 4, 93 365 | 13.5 QvAs Reh coe noel San teehee 30. 4 
Laboratory No. 8367- . 8 2.18 197 | 11.1 QA occu an teloee sees eee ee 24,4 
8372. mo) . 89 .079 | 11 2/6 \osesebvizelscsceceulcecsace] 28. 8 
. 2 . 64 . 055 | 12 26 Vee rie te lie Ao | oe ee a 29. 6 
. 6 POE Nh Sh cos ae oa 230) |. decscouk OL, look ores 29, 9 
Terrad clay: 
Sample No. 858 0-3% | Al__--.-- 6.1 5. 46 . 367 | 14.9 2.4 Pa a eee naeeys el opera 27.9 
Mont-23-2-(1-7). 38%4-11 | B21_____- 6. 2 1. 56 . 153 | 10.2 2.7 Ae [Seti re wale Se 30. 0 
Laboratory No. 8373- 11-23 | B22_____- 7.3 . 81 . 081 | 10 3.2 .8 I> janee asst 29. 6 
8379. 23-37 | B23ca....| 8.1 . 24 051 |------ 3.1 2.1 7 <i 25.1 
37-45 | B8ca___-- 8.1 SAT Hoes eee tee 3.6 2.9 4 <1 23, 1 
45-55 | CD._-.-- 7.9 ee bao caheete tees .9 5.5 2 <1 36. 2 
55-65 | D____--- 8.0 POL et secee|eosooS a2 2. 6 2 <1 53, 2 
Terrad clay: 
Sample ae ea Mont- 0-4 | Al____-- 6.1 3. 88 . 825 | 11.9 2.8 10° |Secietehlsuaeeasd 25. 8 
23-3-(1-7). 
Laboratory No. 8380- 4-9 Boles 6.1 1, 96 . 166 | 11.8 3.1 A eis seed alien Se eane 26.0 
8386. 
9-16 | B22____.- 7.2 1.00 . 086 | 11.6 3.4 Lok dy Jere oat 26.9 
16-23 | B23ca__--| 7.8 73 .079 | 9 3. 4 ee Sultesceune 25,3 
23-36 | B3ica.---| 8.1 . 46 .054 | 8 3.4 14 Tastee 2 23. 0 
36-49 | B32______ 7.8 w2l. lesa cieaec|oawees! 3. 5 4.0 3 3 21.0 
49-59 | CD_._--- 7.9 (A 2i seoekest(lo- Bee 2.5 3.6 1 1 22.1 


1 pH by 1:5 instead of 1:1 water suspension. 


properties of selected soils 
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Service, Lincoln, Nebr. Dashes indicate values not determined] 
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Base saturation 


Eixtractable cations 
Ca Mg H Na K 
Meq./100 Meg.{100 | Meq.J100 | Meg./100 Meq./100 
gn, gm. qn. gm. . gm. 
23.2 4.3 12.38 | <0.1 3.6 
21.2 4.6 8.8 -1 2.9 
19.8 4.5 4.6 -1 2.5 
33.1 10.1 1.9 3 3.9 
cuemsecd 13.1 2.9 6 5.4 
17.7 3.6 16.4 <a 2.4 
14.8 3.6 13.0 <1 Lei 
15.3 5.4 6.5 1 5 
22.2 8.4 6.1 L 4 
48.7 16.3 6.8 4 4 
15.6 2.8 6.0 <.l 14 
Se eeeGeeasebenes|peeswane ool 8 
nd ae are ares a a } dab 4 
Sie Sie| tecin eae See eee mul 3 
peers Ste Se ee eal od. «4 
agen aed | name lee Ai walk 12 
sce cet meleewe es lecececes sok ak 
16.2 3.5 4.6 <.1 14 
oan ee 4.4 2.8 <i .8 
ieee Semler ee oe <i. A 
Ss eee ere een <1 4 
Remo coieeseie (Bore cons od 4 
es fal sera er as | tea a1 2 
Hteecacaloosteceslaeeasces ol 2 
28. 5 6.0 15.8 <.l 2. 
16.7 3. 4 16.0 <el 
14.5 4.0 11,2 <1 
18.7 71 71 <.1 
20. 1 8. 4 5. 6 wt 
Soeceeses ome 3.8 1 
17. 1 4.5 9.4 = 2.1 
17.8 7.7 7.6 ae 2.0 
Meemiaculaeceeie wee tec ee 4 1.2 
secenieco]- secu |Eoeseese 1.3 6 
1.6 4 
2.6 ob 
3.5 8 
17.4 4.5 8. 0 <1 2.0 
16. 4 5. 7 5. 6 ol 1.5 
toeS cee lecea ee slots cees 2 1.2 
paises ele ol sere ce cata 4 a) 
bhieeecn|Soseetes|seetose .8 6 
prpseecclsceecccloeceeses 11 6 
bassineeslseesieve eee une 1.0 25 


DNwWwnNwo— 


52, 4 36. 6 89 

36. 9 20. 9 69 

30. 4 19, 2 79 
83, 2 26. 1 91 
| 6384.4 28.8 97 
shemeees 80. 2 [oon wenn 


Ca/Mg 
ratio 
Sum Sum-H. | (NH,yAc On 
exchange) | Sum-+ FEL 
AMeq.{100 Meq.{100 Percent Percent 
gm. gm. 
43.4 31.1 86 72 5.4 
37.6 28.8 89 76 4.6 
81.5 26.9 89 85 4.4 
49.3 47.4 100 96 3.3 
seeccee5 C504 | vos seo oceteeeetsl ssid esos 
40.1 23,7 75 59 4.9 
32.5 19.5 76 60 4.1 
27.8 21.3 88 77 2.8 
37.2 31.1 94. 84 2.6 
72.6 65.8 100 OL 3.0 
25.8 19.8 92 77 5.6 


Exchange- 


able 


sodium 


Percent 


oom ROR Re 


Saturation 
extract 
soluble 


Na K 


Meq.{ Méeq.f 
100 gm. | 100 gm. 


5 .8 
6 4 
1.8 aie 
7.5 ol 
11.1 a2 
17.2 12 
12.4 a) 
of .8 
25 4 
25 12 
1.7 ah 
3.8 wll 
7.6 a) 
7.5 4 


Mois- 
ture at 
satura- 
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Percent 
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The Highwood Mountains, some parts 7,000 feet above 
sea level, are in the northwestern part of the survey area 
and consist of volcanic material and uplifted sedimentary 
rocks. The foothills of the Little Belt Mountains are in 
the southwestern part of the survey area. They consist. 
of uplifted sedimentary rocks with several stocks and other 
igneous intrusions that have caused small domes and 
exposures of igneous rock. 

The Judith Basin Area lies in the Missouri River drain- 
age system. Drainage to the river is provided by the 
Judith River, Arrow Creek, Otter Creek, and their 
tributaries, 

The Judith River rises in the Little Belt Mountains, 
flows northeastward, and leaves the survey area at the east 
boundary of the county. Arrow Creek rises on the east 
side of the divide that is between the two mountain ranges 
and forms the west boundary of the basin. Arrow Creek 
flows toward the east and northeast. Tt leaves the survey 
aver at the north boundary of the county. Otter Creek 
and its tributaries rise on the west side of this divide and 
flow northwestward out of the survey area 

These streams are perennial, but they have many tribu- 
taries that are generally mtermittent. ‘The tributaries are 
fed by seasonal springs and surface runoff. Many other 
streams originate in Judith Basin County, but they flow 
into larger streams outside of the surv ey area. 

Below the foothills of the Highwood Mountains and 
the Little Belt, Mountains ave remnants of broad alluvial 
plains, or benches, that at one time extended across most 
of the plains section. Coarse fragments in the benches 
originated in the mountains, , Geologists have grouped the 
benches into five levels according to differences in eleva- 
tion. The material of the youngest and lowest benches 
was deposited by the present streams, The elevation of 
the lowest terraces in the northeastern part of the survey 
area drops to about 3,700 feet. 

Much material has been removed from. the benches by 
the many dissecting streams and by natural geologic ero- 
sion. The underlying bedrock is exposed in places along 
the sides of the streams. North of Arrow Creek and in 
other places nearly all of the bench material has been re- 
moved, and a large area of Colorado shale is exposed. Ap- 
proximately 60 percent of the basin is covered by benches 
or terraces that lie at various levels. In this report those 
at the lower levels are called terraces, and those at the 
higher levels are called benches. 

Formations ranging in geologic age ee Mississippian 
to Tertiary are exposed m the survey area. These forma- 
tions dip to the north and northeast more than does the 
surface of the land. Consequently, the older formations 
are exposed in the Little Belt Mountains. The more 
commonly exposed formations are the Madison, the 
Kootenai, and the Colorado. The massive limestone cliffs 
in the mountains are of the Madison formation, Exposed 
in. the foothills is the Kootenai formation, which is the 
source of rec. soil materials and soils. Dense shale and 
bentonite of the Colorado formation is exposed on the 
plains. 

A few dikes of dark-colored igneous rock occur in the 
survey area. They appear as narrow ridges above the sur- 
rounding landscape and extend im a northeast-southwest 
direction, except near the Highwood Mountains where 
they extend in a northwest-southeast cirection. 
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History and Settlement 


At least a century before the Lewis and Clark expedi- 
tion, the Judith Basin Area was a summer resort and a 
favorite hunting ground for the Blackfeet, Nez Perces, 
Gros Ventres, Piegan, and Crow Indians. It was the scene 
of many fights betaveen rival Indian tribes that came to 
hunt buffalo and other wild g game. 

The first known white man to enter what is now Judith 
Basin County was Father DeSmet, a Catholic priest. 
With the Blackfeet Indians, he entered the Judith Basin 
in 1846 near Judith Gap. Te proceeded north across the 
basin to Arrow Creek and then to Square Butte and Fort 
Benton. 

Mining camps were the first settlements in the area. 
Silver and lead were discovered in the Little Belt Moun- 
tains in the 1870’s and 1880's. Trading posts for the min- 
ing centers were established—Utica in 1881, Kibby in 
1883, and Stanford mn 1884. 

In this era raising livestock was as important as mining. 
Cattle owners moved large herds in from the valleys of 
western Montana to graze the abundant grassland. 
Charles Russell, the cowboy artist, painted many of his 
works in this locale, Mis picture, “The Last of the 5000.” 
was aa in the vicinity of Utica. 

After the Great Falls-Billings branch of the Great 
Northern Railway was completed in. 1908, large ranch 
holdings were subdivided into 160- and 390-aere tracts. 
Homesteaders came in and pioneered dryland farming 
and ranching. After the arrival of the homesteaders, 
Hobson, Stanford, Geyser, and Raynesford, which were 
stage centers, moved to the Great, Northern Railway line 
and thrived as trading centers. Many of the early miners 
and stockmen were of English and Scotch descent. The 
homesteaders were mostly native Americans who came 
from the farming and industrial centers of the north-cen- 
tral and centaal parts of the United States. Many of the 
people that live in Geyser are of Finnish descent. Their 
ancestors were among the early miners who worked the 
coal, lead, and silver mines in the Little Belt Mountains 
and at Belt, in Cascade County, which is west of the survey 
area, 

The county of Juditin Basin was organized in 1920 from 
parts of Fergus and Cascade Counties, because at that time 
the basin had population and resources adequate to support 
anew county government. Stanford, the county seat and 
largest town, is centrally located. 


Natural Resources 


The most valuable natural resources in Judith Basin 
Area are soil, water, minerals, and timber. According to 
the 1959 Census of Agriculture, 70 percent of the county 
is grassland. An early newspaper described the highland 
as “covered with fine bunchgrass upon which hay can be 
mown nearly every season.” Although much of the grass- 
land has deteriorated because of overgrazing, it still sup- 
ports large numbers of livestock and can be made more 
productive by good management. Wheat and other small 
grain are important on. the cropland. : 

Water—Except for the northeastern part, the survey 
area is well supplied with surface water. Springs and 
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seeps zbound in the foothills: The springs are more scat- 
tered in the lower parts of the watershed, but they gen- 
evally produce more water than those in the foothills. 
The water is hard, but it isnormally excellent for drinking. 

The area from Geyser eastward to Hobson and Kolin 
isariesion.. The watershed starts on the Little Belt Moun- 
tains and slopes northeastward. Many wells, 200 to 2,000 
feet deep, supply water that is suitable for livestock and 
household use. This artesian water is softer than the 
water in other parts of the survey area, but in some places 
the content of iron and sulfur is high. 

Water for irrigation comes mainly from the Judith 
River and from private storage systems. Practically all 
irvigated areas are used for hay. Ackley Lake, south of 
Hobson, is used. for irrigation and has a live storage capac- 
iby of 5,815 acre-feet. It receives its water when runoff 
that comes from springs is diverted away from the Judith 
River and into the lake. This irrigation project. is man- 
aged by the Montana State Water Conservation Board. 

The main streams in the Judith Basin Area cannot be 
depended on to supply irrigation water throughout. the 
growing season. In the mountains the Judith River and 
Wolf Creek are perennial and carry a great deal of water 
when snow melts during April, May, and June. At lower 
levels, however, the water in these streams disappears in 
summer and early in fall, for it is taken in by the gravelly 
streambeds, 

Minerals —Minerals played an important part in the 
early development of Judith County. Gold was dis- 
covered in Yogo Gulch above Utica in 1865, though no 
great quantities were taken. Large quantities of high 
grade ore of silver, lead, and zine were mined near Barker 
early im the 1880's and. were transported by ox teams to 
Fort Benton, in Chouteau County, on the Missouri River 
to be taken to distant smelters. When silver was demone- 
tized in 1892, the mines were shut down. Nearly 6 million 
dollars worth of gold, silver, copper, lead, and zine were 
mined between 1920 and 1948, but today only a small 
amount of these metals is mined. ; 

Mining ivon ore was vecently important in the Running 
Wolf District, 14 miles southwest of Stanford. The open 
pit method was used. The ore, ranging from 60 to 65 
percent pure iron, was trucked to Stanford and shipped 
by rail to Duluth, Minn., for eastern steel mills. ‘The first 
year of production was in 1957 and amounted to 12,000 
tons of ore. The mines shut down in 1958 because a sur- 
plus of ore had been stockpiled at the eastern mills. 
Mining was resumed in 1959, and more than 37,000 tons 
were mined, but operations were stopped again because 
of high freight rates and increased mining costs. 

In the early days sapphires were mined in Judith Basin 
County. Production from 1884, when they were dis- 
covered in Yogo Gulch, to 1929 was estimated at about 16 
million carats. Fifteen percent of this amount was of 
gem quality and had an estimated value of 20 to 30 million 
dollars, 

Coal of good quality underlies a part of the county along 
the foothills. Coal mining was important after the rail- 
roads were built in 1908. The Great Northern Railway 
owned mines and operated them until 1922, but they were 
closed down because coal-burning engines were no longer 
used. and coal could not compete with other fuel. The 
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extensive deposits of bentonite along Arvow Creek north- 
east, of Geyser and north of Stanford have not been de- 
veloped. These deposits are of good quality and can be 
mined after only a little overburden is removed. 

Timber—Most woodland in Judith Basin County is 
outside the survey area. Within the survey area, there 
ave about 16 square miles of national forest land m the 
Highwood Mountains and small tracts of private forest in 
the northeastern front of the Little Belt Mountains. 
Little use has been made of these timber resources. 


Transportation and Recreational Facilities 


The survey area has a good system of roads. It is 
crossed by U.S. Highway No. 87, a two-lane highway be- 
tween. Great Falls, in Cascade County, and Lewistown, in 
Fergus County. One asphalt road runs between Hobson 
and Utica, and another between Stanford and Fort Benton 
in. Chouteau County. The county roads are gravelled and 
have been raised in recent years so that they are free from 
drifting snow. Each way between Lewistown and Great 
Falls passenger buses provide the towns along U.S. High- 
way No. 87 with service. The Great Northern Railway 
and various trucklines provide daily freight and express 
service. A landing field adjacent to Stanford accommo- 
dates light planes. 

Judith Basin Area provides good hunting and fishing. 
Elk in the Little Belt and Highwood Mountains attract 
hunters from out of the State as well as within. Mule deer 
range the mountains and the rough coulees in the foothills 
and along the main streams. White-tailed deer occupy 
bushy areas, mainly on the bottom land of the Judith 
River. Among the game birds in the survey area are 
Chinese pheasant, Hungarian pheasant, sharptailed duck, 
ruff! grouse, and blue grouse. The Montana Fish and 
Game Department stocks trout in the Judith River, Run- 
ning Wolf Creek, and the Javger artificial lakes. Many 
farmers and ranchers own spring-fed trout ponds that 
can be fished all year. Commercial hatcheries in Montana 
and Washington supply trout fry for private stocking. 
Scenery and restful picnic spots abound in the Lewis and 
Clark National Forest. The Forest Service maintains two 
main campgrounds, one on the South Fork of the Judith 
River and one on Dry Wolf Creek. Although Ackley 
Lake is small, it provides boating and water skiing. 


Agricultural History 


The population of Judith Basin County was at its peak 
of about 7,000 when the county was organized in 1920. 
At that time the farms were much smaller than they are 
today. Farm implements were drawn by horses. Since 
1920 the county, like most rural counties in Montana, 
changed greatly. Tractors have replaced horses, and com- 
bines and other machines do much of the work that was 
formerly done by men and horses. This mechanization 
and the industrial development elsewhere have encouraged 
an increase in the size of farms, as shown in table 15. It 
has also encouraged people to leave the county, as indicated 
by the decrease in population from 1930 to 1960. In 1930 
there were 5,238 people in the county; in 1940, 3,655; 
in 1950, 3,204; and in 1960, 3,085. 
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Taste 15—Number and size of farms in stated years 


Year / Number Size of 

farms 

Acres 
19902 cee cetece eee sec cesSeeesceeed 776 1, 021 
WOO nt SocenseesaeacUeuate vee ese 599 1, 877 
19008 ecsas ccecewntecechsesSecceseesc 490 1, 756 
1059.2 wee ee ee ete ee esedesed 418 | 2,050 


About 260,000 acres in the survey area are cropland. The 
1959 Census of Agriculture shows that the county had an 
income of approximately $3,971,000 from crops and $3,- 
447,000 from livestock. Winter wheat is the most. impor- 
tant crop, and barley is next. Most of the barley is ship- 
ped to other parts of Montana for fattening cattle. Re- 
cently, however, ranchers in the survey area have gone 
into the feeding business; they market in Great Falls, 
Lewistown, and Billings. 

The kinds and number of livestock on farms and ranches 
in the county are shown for stated years in table 16, Table 
17 lists the acreage of principal crops in 1949 and 1959. 


Taste 16.—Kinds and number of livestock in stated years 


Livestock 1930 1940 1950 1959 

Number Number Number Nuamber 
Cattle and calves_._.---- 26, 609 |; 3? 20, 952 46, 221 50, 718 
Sheep and lambs__-.---- 64, 948 | ? 63, 818 29, 573 29, 584. 
Flogs and pigs_.--------- 2, 491 3 937 1, O71 2, 652 
Horses and mules. se 6,476 | 13, 261 1, 701 999 
Chickens_.-------- -| 1 31, 647 | 3 23, 373 | 318, 488 | 3 12, 996 


1 More than 3 months old. 
2 More than 6 months old. 
3 More than 4 months old. 


Tanne 17—Acreage of principal crops in stated years 


Crop 1949 1959 

éleres Acres 
Winter wheat threshed or combined_.-__-_--- 51, 629 64, 657 
Spring wheat threshed or combined..-...----- 50, 841 8, 755 
Barley threshed or combined___-------------- 17, 272 32,194 
Oats threshed or combined_...---.----.------ 3, 132 4, 485 
Hay crops, total. .os<.scsencscectsscwcsescs 44,128 44, 429 


To aid in producing crops and forage, a branch of the 
Montana Agricultural Experiment Station was established 
in 1907 in the central part of the county. This station 
serves the central part of Montana (fig. 19). Here experi- 
ments are carried out to acquire information that will help 
farmers and ranchers. Among the activities at this sta- 
tion are— 

1. Evaluating varieties of small grain and oil crops, 
and selecting varieties on the basis of production, 
quality, and resistance to disease; for example, 
selecting varieties of wheat that are good for mill- 
ing and baking. 

2. ‘Testing and evaluating new crops. 
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Figure 19—A branch of the Montana Agricultural Experiment 

Station is centrally located in the grain-producing area of Judith 

Basin Area. The station is on Danvers and Judith clay loams. 

(Photograph courtesy of Calder’s Exclusive Aerial Murals, 
Lewistown, Mont.) 


8. ‘Conducting research in crop rotation, tillage 
methods, fertilization, and other practices of soil 
management, 

4, Experimenting in the control of weeds in grains, 
forage, and shelterbelts, including the evaluation 
of new chemicals. 

5. Conducting research in hay and pasture produc- 
tion, including tests of varieties, research in seed 
production, and the evaluation of selections and 
accessions. 

6, Testing varieties of vegetables, shrubs, and trees. 


Climate ° 


The two mountain ranges in the western part of the sur- 
vey area and the hills and valleys in other parts cause the 
climate of the area to vary greatly within short distances. 
The variations are in temperature, amount of precipita- 
tion, speed of wind, and rate of evaporation. ‘These com- 
ponents of climate and the hazards of storms are discussed 
in this section. 

TEMPERATURE 


The climate of the survey area is continental. Moderat- 
ing influences of the Pacific Ocean are cut off by the con- 
tinental divide. Extremes of temperature of —57° and 
108° F. have been recorded in the survey area, but these 
extremes are not representative of usual conditions. About 
once in 5 years, extremes of as high as 100° and as low as 
—85° do occur. Cold spells usually last for only a few 
days and then give way to warmer weather that comes with 
foehn, or chinook, winds. Foehn winds are warm, dry 
winds that blow down the sides of mountains. They are 
usually from a southwest to a west direction, and only a 
few days after they start, temperature rises to near or 
somewhat above freezing. Summers are generally warm, 
but the weather is seldom oppressively hot. Stanford is 
one of the warmer areas of the survery area, but on an 
average of only about 10 days in a year is the temperature 
90° or higher. Because the relative humidity is almost 
always low when temperature is highest, the weather is 
seldom uncomfortable. Rarely do hot spells last long 


*By R.A. Dianrman, State climatologist, U.S. Weather Bureau. 
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enough to damage crops or retard their growth. Most, 
summer days are only moderately warm, and summer 
nights are almost always pleasantly cool. The average 
minimum temperature is around 50°. 

Average temperatures for four weather stations that are 
im or near the survey area are listed in table 18. Kings 
Hill, though outside the area, is included, for its tempera- 
tures are representative of those in the Little Belt Moun- 
tains. At Stanford the temperature record is long enough 
for estimates to be made of the average number of days 
between the last temperatures of 82°, 28°, and 24° in spring 
and the first of these temperatures in fall. Because there 
are only 104 days between the last temperature of 32° in 
spring and the first temperature of 82° in fall, the growing 
season for tender plants is relatively short. But hardy 
varieties of small grain have time enough to mature at 
Stanford because there are 130 days between the last 
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temperature of 28° in spring and the first temperature of 
28° in fall, and there are 154 days between the last tem- 
perature of 24° im spring and the first temperature of 24° 
in fall. 

It is estimated that 1 year out of 5 at Stanford the last 
minimum temperature of 82° or lower will not occur by 
June 15, and that in 1 year out of 5 the first minimum tem- 
perature of 82° or lower will occur by August 81. In 1 
year out of 5, therefore, there will be a very short freeze- 
free period of only 97 days. On the other hand, in 1 year 
out of 5 there will be a freeze-free period of as much as 
185 days, because in 1 year out of 5 the last freeze of 82° 
or lower will occur as early as May 16 in spring, and in 1 
out of 5 years the first freeze in fall will occur as late as 
October 1. Table 19 lists dates for given probabilities 
and minimum temperatures of at least 82°, 28°, and 24° 
at Stanford. 


Tasie 18.—Average temperatures and snowfall at four stations for stated periods 


MEAN MAXIMUM TEMPERATURE IN °F, 


Station Period Jan, Feb Mar. | Apr. May | June | July | Aug Sept. | Oct. Nov Dec. | Annual 
Kings Hill. __| 1938-52 23.2, 27.4 32.4 | 43.7 51.4 | 58.4 70.6 | 69.8 58.9 | 48.4] 34.1 27.4 45.5 
Moccasin_--_! 1931-52 32.5 34.3 389.4 | 54.2 63.8 | 69.2 | 82.1 80.1 69.1 59.1 44.4 | 37.2 55.5 
Stanford._._- 1931-52 34.3 35.9 4L.1 55.7 64.9 70. 2 82.5 80. 2 70.1 60, 0 46.2 38.8 56.7 
Utica_-_...-- 1894-1927 33.7 35.8 | 41.6 53.7 61.6 | 71.0 79.5 | 79.0 68.0 57.5 45.0] 36.2 55.2 

MEAN MINIMUM TEMPERATURE IN °F. 
Kings Hill. __| 1938-52 5.4 8.4 11.6 21.7 28.7 34. 6 42.1 40.9 33.7 26.0 15.9 10.5 23.3 
Moceasin_.__/ 1931-52 8.9 10.5 17.7 29.3 38.4 45.2 51.3 49,4 40.9 32.7 21.0 14.3 30.0 
Stanford. ___- 1931-52 9.7 10.4 17.5 28.4 | 37.6 | 44.4 50.3 | 48.5 { 40.8 82.3 21,2 14.4 29.6 
Utica... 1894-1927 12.0 12.5 18.1 29.3 36.7} 44.2 | 49.6} 48.8 40.6 32.1 23.2 16.1 30.3 
MEAN TEMPERATURE IN °F. 
Kings Hill. ../ 1938-52 14.3 17.9 22.0 | 32.7 40.11} 46.5 | 56.4) 55.3 | 46.3 37.2 25.0 18.9 34.4 
Moceasin_-_.| 1931~52 20.8 22.4 | 28.6 41.8 | 51.2] 57,2 66.7 64.7 55.1 46.0 | 32.7 25.8 42.8 
Stanford_.-.- 1931-52 22.0 23.2 29.3 42.0] 51.2] 57.3 66.4 | 64.4 55.5 46.1 33.7 26.6 43.1 
Utica_--..--_ 1894-1927, 22.8 24.2 29.8 41.5 49.2 57.6 64. 6 63.9 54.3 44.8 34. 1 26. 2 42.8 
HIGHEST TEMPERATURE IN °F, 
Kings Hill_._] 1938-52 50 55 60 69 75 83 86 90 81 74 57 51 90 
Moceasin__..| 1931-52 72 74 74 87 91 101 102 101 95 87 75 72 102 
Stanford. ___- 1931-52 68 69 73 87 92 102 102 102 95 88 77 70 102 
Utica._.__._- 1894-1927 | 62 70 74 85 91 108 104 100 94 90 79 64 108 
LowEst TEMPERATURE IN °F, 
Kings Hill...| 1938-52 —41 —36 —31 -11 5 11 27 27 12 —3 —17 — 34 —41 
Moceasin____| 1931-52 40 48 29 18 8 29 34 31 1 —5 —23 —31 —48 
Stanford_.._- 1931-52 —35 —44 —27 —19 9 24 34 82 15 ~6 17 —30 —44 
Utica.__.___- 1894-1927 |—46 ~—57 —25 —8 10 24 32 30 1 —19 —27 —42 —57 
MEAN SNOWFALL IN INCHES 
Kings Hill_..| 1938-52 33.8 39.4 32.7 21.6 12.5 8.5 0.5 0.1 7.3 15.4 35.0 42.5 249.3 
Stanford____. 1931-52 7.1 7.0 9.0 5.0 1.6 6 al 0) 8 3.8 6.6 7.3 48.8 
Utica._..--_- 1894-1927 8.1 6.0 9.0 5.4 2.9 4 0 1.5 7.3 8.6 7.7 56.9 
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Taste 19.—Probability of last freezmg temperature im 
spring and first in fall 


{Based on records kept at Stanford] 


Dates for given probability 
and temperature 
Probability 
T 
At least | At least | At least 
32°F, 28°F. 24°F. 
Spring: 
3 years in 4, later than__-_.__- May 26 | May 9 | Apr. 25 
1 year in 2, later than__--.-_-- June 4] May 18 | May 4 
1 year in 5, later than._..---- June 15 | May 29 | May 15 
1 year in 20, later than. _-__-- June 25 | June 9,} May 25 
Fall: 
3 years in 4, earlier than_.__-- Sept. 24 | Oct. 2 | Oct. 12 
1 year in 2, earlier than_.___-- Sept. 16 | Sept. 24 | Oct. 4 
1 year in 5, earlier than_.__._-- Sept. 6 | Sept. 14 | Sept. 24 
1 year in 20, earlier than...__- Aug. 28 | Sept. 5 | Sept. 15 
PRECIPITATION 


The amount of precipitation and its distribution through 
the year are important to farming. The seasonal and an- 
nual precipitation in the survey area can be fairly closely 
correlated with crop production. A study of the pre- 
cipitation records at Stanford, Moccasin, Hopson, and 
Utica shows that most of the precipitation in a year nor- 
mally falls during the period from April to September, 
or during the growing season. The longer records at Stan- 
ford and Moccasin show that, on the average, 75 percent 
of the annual precipitation falls during this period. An 
annual total precipitation of about 15 Inches would seem 
extremely low for crop production, but 11 out of the 15 
inches falls when the crops need moisture most. Normally, 
May and June are the wettest months, and they are also 
the months that. crops grow most rapidly and, therefore, 
need the most moisture. 

In some years annual precipitation is less than normal, 
and its distribution is not the best. Fewer than 10 years 
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in the 50 years of record at Moceasin could be called dry, 
and even in those years there tended to be adequate mois- 
ture in May and June. The record shows the same tend- 
ency at Stanford. Probably in only 1 or 2 out of 10 years 
is crop production seriously clecreased because moisture is 
insuflicient, and even in these years crop loss is not total. 
The records show that very seldom is there as little as 10 
inches of annual precipitation at any recording station in 
the Judith Basin Area. In the higher elevations, annual 
precipitation probably is never as little as 10 inches. Table 
30 gives probabilities of stated. amounis of precipitation 
for each month of the year at Moccasin, and table 21 gives 
the same information for Stanford. 

Little information is available on precipitation fre- 
quency and intensity. Snows are seldom heavy, and ex- 
cept on the mountains, snowfall is less than 50 inches a 
year. In the higher southwestern mountains, snow may 
fall any month of the yeav, but in other places in the survey 
area, snow does not fall in June, July, or August. Rains 
are sometimes heavy in May and June, and occasionally 
in July and August. Records at Stanford and Moccasin 
show that only once or twice a yeay are there daily amounts 
of rain of more than 1 inch. Except during thunder- 
storms in July and August, the rain falls so slowly that a 
maximum amount infiltrates the soil. Table 22 shows the 
maximum amount of rainfall in Judith Basin Area that is 
likely to fall during storms of varied duration and how 
fvequently such storms can be expected. 


SPEED OF THE WIND 

In this survey area the chinook winds sometimes have a 
speed of 60 miles per hour, Occasionally during a storm, 
the wind has a speed of 80 miles per hour and soil blowing 
is a problem, but such a wind occurs less than once a year. 
The strongest winds during the growing season are west- 
erly, except for the gusty ones that accompany windstorms 
and blow from any direction. In the plains section of the 
survey area, the average speed of the wind is high, not be- 
cause extremes are high but because there is always some 
wind. 


Taste 20.—Probability of listed amounts of monthly precipitation at Moceasin 


[Based on records of period from 1928 through 1958] 


1 year in 10 will have: 
Month 

Less More 

than— than— 

Inches Inches 
Jantary.ccceaceecsecsdamscndssodcsts ack 0.9 
Pebrugtyisssve seas toee eee es ets, el 7 
NEPON ooo Gai So cee ome ede eenwes ee .2 L.3 
AprilicJ2 0258 seconde ccoesscesauas ia 2.1 
DY occtuaie acai estan aoe a) 3.1 
ao Sc ecru cece Soa eee Meee ee ae 1.4 5.8 
JUS saadauvVlouiewde reer ne ae mena iS «4 2.7 
AUSUSt oc handle kee cee seeeeeeseo oes 3 2.8 
September_-.--.---.-------------------- 2 2.6 
Ocbob6re oot eee ete eect e ra eeos 12 1.8 
November_._._.---------------------- all 1.0 
December_-...-------+--+---+-+-+++---- “rl 1.1 
Ae as creme hemes eee cae tied 9.8 18.1 


2 years in 10 will have: | 3 years in 10 will have: | 4 years in 10 will have: 
Less More Less More Less More 
than— than— than— than— than— than— 
Inches Inches Fnches Inches Inches Inches 

a) 0.8 0.3 0.6 3 0.5 

Jl .6 .3 25 3 2 

.3 9 4 9 4 oh 

4 11 5 Hol .6 9 

1.0 3.1 1.5 2.6 1.7 2.3 

1.9 4.3 2.4 4.1 20% 3.6 

9 2.1 1.0 1.6 Ld 14 

=) oo ai 2.2 a) 1.9 

A 2.9 .6 1.8 18 13 

.2 1.4 3 Let 4 ack 

2 8 2 7 4 .6 

.2 8 2 vay 13 .6 

10.1 16.3 12.0 15.6 12.7 15.1 
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Tanir 21.—Probability of sted amounts of monthly precipitation at Stanford 


{Based on records of period from 1928 through 1958] 
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2 years in 10 will 3 years in 10 will 4 years in 10 will 
have: have: have: 
Less More Less More Less More 
than— than— than— than- than— than— 
Inches Inches Inches Inches Inches Inches 
13 0.8 3 .6 4 0.5 
13 8 4 es 4 .7 
4 Li ob 1.0 .6 9 
4 1.3 5 Li 8 1.0 
11 3.4 1.3 2.9 1.6 2.6 
1.7 4.7 2.4 4.2 2.9 3.7 
5 2.8 9 2.3 11 17 
S 2.4 ae 2.2 .8 1.8 
4 2.1 5 2.0 1.0 1.7 
12 1.3 3 1.2 4 .9 
2 1.0 3 .8 4 7 
2 1.0 2 .9 4 7 
11.3 18.3 12.7 16.7 13.4 16.5 


Taste 22.—Estimated maximum amounts of rainfall m 
Judith Basin Area for stated periods of duration and 
the frequency that these amounts occur 


[Based on data from U.S. Weather Bureau Technical Paper No. 


40 (15)] 
Frequency: Once in— 
Duration 
2 years | 5 years | 10 years | 25 years | 50 years 
Inches Inches Inches Faches Inches 
30 minutes___.___ ai) 0.7 0.9 1.0 2 
1 hour. coceeesess 6 a) 11 1.3 1.5 
3 hours...------- 9 1.2 1.5 1.8 2.0 
6 hours___-.----- Li 1.5 1.8 2.0 2.3 
12 hours_.------- 1.3 17 2.1 2.5 2.8 
24 hours..------- 1.5 2.0 2.5 2.9 8.2 
EVAPORATION 


Evaporation has been measured at the Moccasin Experi- 
ment Station for 6 months of each year from 1909 through 
1955 by the sunken pan method. This method was initiated 
by the Bureau of Plant Industry. The class A. method of 
the U.S. Weather Bureau was used from 1956 through 
1958. The values obtained from the sunken pan method 
were multiplied by 1.45 to convert them into class A ap- 
proximations. For the two periods combined, evaporation 
in average inches of water for each month is as follows: 
April, 5.69; May, 7.48; June, 7.09; July, 11.07; August, 
10.68; September, 7.06. The average total for the 6 
months is 49.07 inches. A fair approximation of the water 
loss through evaporation from reservoirs and ponds can be 
obtained by multiplying these figures by 0.7. 


HAILSTORMS, BLIZZARDS, AND THUNDERSTORMS 

Hailstorms damage crops in the Judith Basin Area much 
more than other storms. Scarcely a year passes without 
hail causing crop losses in some part of the survey area, 
but seldom is there damage on more than a small part of 


the farm acreage in any one year. The most troublesome 
hailstorms occur between the time that the small grain 
starts to head and the time of harvest. At other times the 
moisture brought by most hailstorms is valuable enough 
to more than offset any damage they cause. 

Blizzards oceur in winter, and high winds blow in spring 
and summer. The blizzards are not so hazardous as they 
were 50 years ago, when the facilities for transportation, 
communication, and power were primitive compared with 
those of today. But at least once or twice during most 
winters dangerous blizzards do occur. When winds are 
about 40 miles an hour, and the temperature is 10 below 
zero, the unwary or unprepared can be seriously troubled 
by blowing and drifting snow. Winds can damage win- 
dows, roofs, television antennas, and other things, but 
winds strong enough to cause such damage occur less than 
once a year and probably only once in about 5 years. 

Lightning causes some damage during heavy thunder- 
storms, which in summer may also bring hail. Tornadoes 
are practically unknown in this part of Montana. 
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Glossary 


Alkaline soil. Generally, 2 soil that is alkaline throughout most 
or all of the parts occupied by plant roots, although the term 
is commonly applied to only a specific layer or horizon of a 
soil. Precisely, any soil horizon having a pH value greater than 
7.0; practically, a soil having a pH above 7.3. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams, 

Available moisture capacity. The capacity of a soil to hold water 
in a form available to plants. Amount of moisture held in soil 
between field capacity, or about one-third atmosphere of ten- 
sion, and the wilting coefficient, or about 15 atmospheres of 
tension. 

Bench. In this report the term bench refers to high, broad allu- 
vial plains. hey differ from the lower lying, narrow, younger 
alluvial plains, which are called terraces. 

Caleareous soils. A soil containing enough caleium carbonate 
(often with magnesium carbonate) to elfiervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Channery soil. A soil that contains thin, flat fragments of sand- 
stone, limestone, or schist, as much as G inches in length along 
the longer axis. A single piece is called a fragment. 

Clay. As a soil separate, the mineral soil particles less than 0,002 
millimeter in diameter. As a textural class, soil material that 
is 40 percent or more clay, less than 45 percent sand, and less 
than 40 percent silt. / 

Clay film. A thin coating of clay on the surface of a soil aggre- 
gate. Synonyms: clay coat, clay skin. | 

Claypan. .A compact, slowly permeable soil horizon that contains 
more clay than the horizon above or below it. A claypan is 
commonly hard when dry and plastic or stiff when wet. 


Cobblestones. Rounded or partly rounded fragments of rock, 3, 


to 10 inches in diameter. 
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Complex, soil. A mapping unit composed of two or more soils 
that are mingled in such an intricate pattern or in such small 
individual areas that they cannot be shown separately on a 
published soil map. 

Consistence, soil. {he feel of the soil and the ease with which a 
lump ean be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose. Noncoherent; soil does not hold together in a mass. 

Friable. When moist, soil crushes easily under gentle to moder- 
ate pressure between thuinb and forefinger and cn be pressed 
together into a lump. 

Firm. When moist, soil crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic. When wet, soil readily deformed by moderate pressure 
but can be pressed into a lump; forms a wire when rolled be- 
tween thumb and forefinger. 

Sticky. When wet, soil adheres to other material; tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

ifard, When dry, soil moderately resistant to pressure; diffieult 
to break between thumb and forefinger. 

Soft. When dry, soil breaks into powder or individual grains 
under very slight pressure. 

Cemented. Hard and brittle; little affected by moistening, 
Delineation, soil. An area within a soil boundary on a map. 
Dryland. Atl land that is not irrigated. 

Fine sandy loam. ‘Soil material that contains 80 percent or more 
fine sand and less than 30 percent very fine sand or between 
15 and 30 percent very coarse, coarse, and medium sand. 

Hardpan. A hardened or cemented soil horizon, or layer. he 
soil material may be sandy or clayey, and it may be cemented 
by iron oxide, silica, calcium carbonate, or other substance. 

Horizon, soil. «A layer of soil, approximately parallel to the sur- 
face, ‘that has distinct characteristics produced by soil-forming 
processes and that differs in one or more ways from adjacent 
horizons in ‘the same profile. These are the nrajor, or master, 
soil horizons: 

A horigon—The mineral horizon at the surface. It contains an 
aecumnulation of organie matter, has been leached of soluble 
minerals and clay, or shows the effects of both. 

B horigon—The horizon in which clay minerals or other mate- 
rial have accumulated, that has developed a characteristic 
blocky or prismatic structure, or that shows 'the effects of 
both processes. 

C horizon —The unconsolidated material immediately under the 
true soil. In chemical, physical, and mineral composition 
it is presumed to be similar to the material from which at 
least part of the overlying solum has developed, unless the 
C designation is preceded by a Roman numeral. 

R horigon.—Rock underlying the © horizon, or the B horizon 
if no C horizon is present. 

Roman numerals ave prefixed to the master horizon or layer 
designations (A, B, C, R) to indicate lithologie discontinui- 
ties either within or below ‘the solum. ‘The first, or npper- 
most, material is not numbered, for ‘the Roman numeral I is 
understood ; the second, or contrasting, material is numbered 
IT, and others are numbered ITI, IV, and so on, consecu- 
ttively downward. Thus for example, a sequence from the 
surface downward might be A2, Bl, I¥B2, ITB3, T1C1, IIICc2. 

Following are the small-letter symbols that may be a part of 
a horizon designation (Cea) and the meaning of these 

‘symbols: 


b—hburied ‘soil. 
ca—aceumulation of calcium. 
g—strong gleying. 
p—plow layer. 
sa—accumulation 
sulfate. 
t—illuvial clay. 


of salts more soluble than caleium 


Inclusion. An area of soil that has.been included in the mapping 
_ unit of a soil of a different kind. : 

Liquid limit. The moisture content at which the soil passes from 
a plastic to a liquid state. .Jn engineering, a high liquid limit 
indicates ‘that ‘the soil has ‘a high content of clay and a low 
capacity for supporting loads. 

Loam. Soil material that contains 7 to 27 percent clay, 28 to 50 
percent silt, and less 'than 52 percent sand. 
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Loamy sand. Soil material that contains 25 percent or more very 
coarse, coarse, and medium sand, and less than 50 percent 
fine or very fine sand. 

Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—fcic, comuion, and many; size—jine, me- 
dium, and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are these: fine, less than 5 millimeters 
(about 0.2 inch) in diameter along the greatest dimension ; 
niedium, ranging from 5 to 15 millimeters (about 0.2 to 0.6 
inch) in diameter along the greatest dimension; and coarse, 
more than 15 millimeters (about 0.6 inch) in diameter along 
the greatest dimension. 

Munsell notation. A system for designating color by degrees of 
the three simple variables—hne, value, and chroma. For ex- 
ample, a notation of 10YR 6/4 is a color with a hue of 10YR, 
value of 6, and a chroma of 4. 

Nutrient, plant. Any element taken in by a plant, essential to its 
growth, and used by it in the production of food and tissue. 

Parent material (soil), Weathered rock or partly weathered soil 
material from which a soil has formed; the C horizon. 

Ped. An individual natural soil aggregate, such as a crumb, a 

prism, or a block, in contrast ‘to a elod. 

Permeability. The quality of a soil horizon that enables water or 
‘air to move through it. Terms used to deseribe permeability 
are as follows: very slow, sloic, moderately slow, moderate, 
nodcratcly rapid, rapid, and very rapid. 

Phase, soil. A subdivision of a soil type, series, or other unit in 
the soil classification system made because of differences in 
the soil that affect its management but do not affect its classi- 
fication in the natural landscape. <A soil type, for example, 
may be divided into phases because of differences in slope, 
stoniness, thickness, or some other characteristic that: affects 
management. 

Profile, soil. A vertical section of the soil through all its horizons 
‘and extending into the parent material. (See also Horizon.) 

Reaction. .The degree of acidity or alkalinity of the soil expressed 
either in pH values or in words, as follows: , 


pH pit 

Extremely acid... Below 4.5 Mildly alkaline. _ 7.47.8 
Very strongly acid. +.5-5. 0 Moderately alkaline. 7, 9-8. 4 
Strongly acid..---__ 5. 1-5. 5 Strongly alkaline.__ 8. 5-+-9.0 
Medium acid_ a. 6-6. 0 Very strongly alka- 

Slightly acid.______ 1-6. 5 line ___.-_ 9. 1 and higher 
Neutral .-...------ 6. 6-7.3 : 
Residuum. Unconsolidated, partly weathered mineral material 


that accumulates over disintegrating solid rock. Residuum is 
not a soil but is frequently the material in which a soil has 
formed. 

Runoff. The removal of water by flow over the surface of the soil. 
The amount and rapidity of surface runoff are affected by the 
texture, structure, and porosity of the surface layer, by the 
vegetative covering, by the prevailing climate, and by the slope. 
The rate of surface runoff is expressed as follows: ponded, 
very slow, sloi, medium, rapid, and very rapid. 

Saline soil. ‘A soil that contains soluble saits in amounts that 
impair growth of plants but does not contain excess exchange- 
able sodium. 
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Sand. ‘As a soil separate, individual rock or mineral fragments 
0.05 millimeter to 2.0 millimeters in diameter. Most sand 
srains consist of quartz, but they may be of any mineral 
composition. As a textural class, soil that is 85 percent or 
more sand and not more than 10 percent elay. 

Sandy loam. Soil material that contains either 20 percent clay 
or less, and the ‘percentage of silt plus twice the percentage 
of clay exceeds 30, and 52 percent or more sand; or less than 
7 percent clay, less than 50 percent silt, and between 43 per- 
cent and 52 percent sand. 

Series, soil. A group of soils developed from a particular type of — 
parent material and having genetic horizons that, except for 
‘texture of the surface soil, are similar in differentiating 
characteristics and in arrangement in the profile. 

Silt. As a ‘soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
‘to the lower limit of very fine sand (0.05 millimeter). Asa 
textural class, soil that is 80 percent or more silt and less than 
12 percent clay. : 

Silt loam. Soil material that contains 50 percent or more silt and 
12 to 27 percent clay or 50 to 80 percent silt and less than 12 
percent clay. 

Silty clay. Soil material that contains 40 percent or more clay 
and 40 percent or more silt. 

Silty clay loam. Soil material that contains 27 percent to 40 
percent clay and less than 20 percent sand. 

Stones. Rock fragments greater than 10 inches in diameter if 
rounded, and greater than 15 inches along the longer axis if 
flat. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal inass of unaggregated primary soil particles. The prin- 
cipal forms of soil structure are—platy (laminated), pris- 
matic (vertical axis of aggregates longer than horizontal), 
columnar (prisms with rounded tops), aigular blocky (prisms 
with sharp corners), subangular blocky (prisms with mostly 
rounded corners), granulay (granules relatively nonporous), 
erumb (similar to granular but very porous). Struetureless 
soils are (1) single grain (each grain by itself, as in dune 
sand) or (2) massive (the particles adhering without any reg- 
ular cleavage, a's in many Claypans and hardpans). 

Subsoil. Technically, the B horizon of a soil with a distinct pro- 
file; commonly, that part of the profile below plow depth. 
Substratum. iAny layer beneath the solum, or true soil; the C or 

R horizon. 

Surface soil. 
layer. 

Terrace. In this report the term terrace refers to the lower lying, 
narrow, younger alluvial plains. They differ from the higher 
lying, older, broad alluvial plains, which are called benches. 

Texture, soil. The relative amounts of the yarious size classes 
of soil particles, such as sand, silt, and clay. , 

Tilth, soil, The physical properties of the soil that affect the ease 
or difficulty with which it can be cultivated or its suitability 
for crops; implies the presence or absence of favorable soil 
‘structure. 

Topography. The elevations or inequalities of the land surface, 
the slope gradient, and the pattern of these. 

Type, soil. A subdivision of a soil series based on the texture of 
the surface layer. 


Technically, the A horizon; commonly, the plow 


Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
(800) 457-3642 or by e-mail at ServiceDesk-FT C@ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The USDA Target Center can convert USDA information and documents into 
alternative formats, including Braille, large print, video description, diskette, and 
audiotape. For more information, visit the TARGET Center’s Web site (http:/Awww. 
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http:/Avww.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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SOIL ASSOCIATIONS 


Danvers-Judith association: Deep and moderately deep, loamy 
soils over very gravelly material on nearly level and gently 
sloping high benches 


Winifred-Utica association: Deep and moderately deep clay 
loams over shale on rolling uplands and thin, very gravelly 
soils on steep edges of benches 


Savage-Straw-Gallatin association: Deep, well-drained to 
imperfectly drained, loamy soils on nearly level and gently 
sloping bottoms and low terraces 


Judith-Ashuelot association: Gravelly loams moderately deep 
over very gravelly material or shallow over a lime-cemented 
hardpan; on nearly level and gently sloping high benches 


Lismas-Shale land association: Shallow clays and outcrops of 
shale on steep, rough, broken topography 


Absarokee-Maginnis association: Dark-colored clay loams that 
are moderately deep and channery clay loams that are shallow 
over hard shale and sandstone; on sloping to steep uplands 


Cheadle-Darret-Fergus association: Dark-colored, shallow, 
loamy soils over sandstone and reddish, moderately deep, 
loamy soils over shale; mainly on moderate to steep slopes 
in the uplands 


Teton-Cheadle association: Dark-colored loams deep and 
shallow over sandstone; on gentle to steep slopes in the uplands 


Skaggs-Duncom association: Nearly black, moderately deep 
and shallow, loamy soils over limestone; on moderate to steep 
slopes in the uplands 


Hughesville-Duncom association: Moderately deep, loamy, 
forested soils and grass-covered soils shallow over limestone; 
on mountain slopes 


Cowood association: Shallow to moderately deep, forested 
soils on steep and very steep mountain slopes and 
intermingled with barren igneous rock in some places 


Sapphire-Woodhurst-Teton association: Forested, loamy 
soils moderately deep over sandstone and grass-covered, 
loamy soils moderately deep over igneous rock and sand- 
stones; on steep, smooth slopes of the Highwood Mountains 


Bridger-Woodhurst association: Deep stony and nonstony 
loams on gentle to moderately steep slopes and moderately 
deep stony loams over igneous rock; on steep and moderately 
steep slopes of the foothills 


Alder-Maginnis association: Very dark or dark, moderately 
deep clay loams and shallow or very shallow channery clay 
loams over hard shale and sandstone; on sloping to steep 
uplands 
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INDEX TO MAP SHEETS 
JUDITH BASIN AREA, MONTANA 


[Table 1, beginning on p. 10, gives the acreage and proportionate extent of the soils. 


GUIDE TO MAPPING UNITS 


Predicted yields are 


given for dryland in table 2, beginning on p. 63, and for irrigated crops in table 3, beginning on p. 70, 


The three woodland suitability groups in the survey are discussed in the subsection "Use of Soils as 


Woodland and in Windbreaks," beginning on p. 77. 
"Engineering Uses of So118," beginning on p, 85] 


Map 
symbol 


Aa 


Ab 


Ad 


AE 


Ag 


Ah 


Ak 


Al 


Am 


An 


Soil name 

Absarokee clay loam, 2 to 8 

percent slopes----------- 
Absarokee clay loam, 8 to 15 

percent slopes------------ 
Absarokee silty clay, 2 to 8 

percent slopes------------ 
Absarokee-Cheadle channery 


loams, 2 to 8 percent 


Absarokee part--------- 
Cheadle part----------- 
Absarokee-Cheadle channery 
loams, 8 to 15 percent 
slopes, eroded------------ 


Absarokee part--------- 
Cheadle part----------- 
Absarokee-Cheadle stony 


Cheadle part----------- 
Absarokee-Maginnis channery 
elay loams, 2 to 8 percent 


Absarokee part----~----- 
Maginnis part---------- 
Adel loam, 2 to 8 percent 


Alder clay loam, 2 to 8 
percent slopes------------ 


For information about engineering, see the subsection 


Dryland Irrigated Windbreak 
capability capability Range site suitability 
unit unit group 
Page | Symbol Page| Name Page | Number Page 
54 None -- Silty, 15 to 19 72 5 83 
aunches 
precipitation 
56 None -- Silty, 15 to 19 72 5 83 
inches 
precipitation 
54 None -- Clayey, 15 to 72 7 84 
19 inches 
precipitation 
we | ------- as Silty, 15 to 19 72 
inches 
precipitation 
54 None -- 0 | --------------- = 5 83 
57 None -- 0 | --------------- = 9 84 
ce | ------- ee Silty, 15 to 19 72 
inches 
precipitation 
56 None en eee 2 5 83 
59 None -- 0 | --------------- -- 9 84 
60 None -- Silty, 15 to 19 72 None = 
inches 
precipitation 
61 None -- Shallow 73 None be 
on == Silty, 15 to 19 72 
inches 
precipitation 
54 None -- | --------------- -- 5 83 
57 None nn -- 9 84 
54 | IVe-6 69 | Silty, 20 to 24 75 1 82 
inches 
precipitation 
56 IVe-6 69 | Silty, 20 to 24 75 2 82 
inches 
precipitation 
54 Ille-6 68 | Silty, 20 to 24 75 L 82 
inches 
precipitation 
54 None -- | Silty, 20 to 24 75 5 83 


inches 
precipitation 


Map 
symbol Soil name 
Ao Alder clay loam, 8 to 15 


Ap 


At 


Au 


Av 


Aw 
Ax 
Ba 


Bb 


Be 


percent slopes------------ 


Alder stony clay loam, 8 to 
15 percent slopes--------- 


Alder-Maginnis channery 
clay loams, 2 to 8 
percent slopes------------ 


Alder part------------- 
Maginnis part~--------- 
Alder-Maginnis complex, 8 to 
35 percent slopes--------- 
Alder part------------- 


Maginnis part---------- 
Arvada-Beckton cobbly clay 
loams--------------------- 
Arvada part------------ 
Beckton part----------- 


Arvada-Beckton complex, 


Arvada-Laurel complex------- 
Arvada part------------ 
Laurel part------------ 

Arvada-Terrad clays--------- 

Ashuelot gravelly loam------ 

Bainville loam-------------- 


Beckton loam---------------- 


Beckton-Arvada clay loams--- 
Beckton part---~------- 


Arvada part------------ 
Beckton-Danvers clay loams- - 


Beckton part----------- 
Danvers part----------- 


Page 


14 


14 


14 


17 


GUIDE TO MAPPING UNITS--Continued 


Dryland Irrigated Windbreak 
capability capability Range site suitability 
unit unit group 
Symbol Page| Symbol Page | Name Page | Number Page 
56 | None is Silty,, 20 to 75| 5 83 
24 inches 
precipitation 
None a Silty, 20 to 75 | None ae 
24 inches 
precipitation 
weet nee -- Silty, 20 to 75 
24 inches 
recipitation 
None = mes re -- 5 83 
None we | se oeeeescscceee --| 9 84 
None -- Silty, 20 to 75| None -- 
24 inches 
precipitation 
None -- Shallow 73| None -- 
None -- Dense Clay 741 10 84 
None -- Clayey, 15 to 72| 10 84 
19 inches 
precipitation 
None -- Saline 714 None -- 
Subirrigated 
weeeeee -- Panspots 74 
None oe | 4eececeeceste cs --| 10 84 
None ee --| None -- 
None -- Dense Clay 741 None -- 
None -- Shallow 73) 9 84 
None -- Silty, 15 to 72, 9 84 
19 inches 
precipitation 
None -- | Silty, 15 to, 72 | 10 84 
19 inches 
precipitation 
None oe Clayey, 15 to 72110 84 
19 inches 
precipitation 
None -- Dense Clay 74] 10 84 
-o----- -- Clayey, 15 to 72 
19 inches 
precipitation 
None wn | Sieeecaccetecss --|10 84 
None -- J ----------+---- --| 3 82 


Map 
symbol 


BE 


Bg 


Bh 


Bk 


Bn 


Bo 


Bp 


Bs 


Ca 


Cb 


Soil name 


Beckton-Savage complex------- 


Beckton part--------- mas 
Savage part------~------- 

Blaine-Spring Creek loams, 
2 to 8 percent slopes------ 


Blaine part------------- 
Spring Creek part------- 
Blaine-Spring Creek stony 


Spring Creek part------- 
Blythe loam, 2 to 4 percent 


Castle clay, 15 to 35 
percent slopes------------- 


Castle complex--------------- 


Chama clay loam, 4 to 8 
percent slopes------------- 


GUIDE TO MAPPING UNITS--Continued 


Dryland Irrigated 
capability capability 
unit unit 


Symbol Page 


Range site 


Name 


Clayey, 15 to 
19 inches 
precipitation 


Silty, 15 to 19 
inches 
precipitation 


Silty, 15 to 19 
inches 
precipitation 

Shallow 


Silty, 20 to 24 
inches 
precipitation 


Silty, 20 to 24 
inches 


precipitation 


Subirrigated 


Silty, 20 to 24 
inches 
precipitation 


Silty, 20 to 24 
inches 
precipitation 

Silty, 20 to 24 
inches 
precipitation 


Clayey, 20 to 
24 inches 
precipitation 


Clayey, 20 to 
24 inches 
precipitation 

Clayey, 20 to 
24 inches 
precipitation 


Clayey, 15 to 19 
inches 
precipitation 


Windbreak 
suitability 
group 
Number Page 
10 84 
7 84 
5 83 
9 B84 
None -- 
None on 
7 84 
7 84 
8 84 
1 82 
2 82 
None aa 
7 84 
None oe 
None ad 
5 83 


Map 
symbol 


CE 


Cg 


Ch 


Ck 


Cm 


Cn 


Co 


ct 
Cu 


Cv 


Cw 
Cx 


Da 


Soil name 


Chama-Midway clay lLoams, 
4 to 8 percent slopes------ 


Chama part-------------- 
Midway part------------- 

Chama-Midway clay loams, 
8 to 15 percent slopes----- 


Chama part-------------- 

Midway part------------- 
Cheadle-Big Timber-Rock 

outcrop complex------------ 


Cheadle part------------ 

Big Timber part--------- 

Rock outcrop------------ 
Cheadle channery loam, 2 to 

8 percent slopes----------- 


Cheadle channery loam, 8 
to 15 percent slopes------- 


Cheadle loam, 2 to 8 percent 


Cheadle loam, 8 to 15 
percent slopes------------- 


Cheadle stony loam----------- 

Cheadle-Rock outcrop complex- 
Cheadle part------------ 
Rock outcrop------------ 

Cheadle-Duncom-Rock outcrop 


Cheadle part------------ 
Duncom part------------- 
Rock outcrop------------ 
Clayey alluvial land--------- 
Cobbly alluvial land--------- 


Colvin-Lamoure clay loams---- 

Cowood stony loam------------ 

Cowood-Rock outcrop complex-- 

Cowood part------------- 

Rock outcrop------------ 
Danvers clay loam, 0 to 2 

percent slopes------------- 


GUIDE TO MAPPING UNITS--Continued 


Dryland Irrigated 
capability capability Range site 
unit unit 


Page Symbol Symbol Name 


Page Page 


2Q | ------- 


Ree Clayey, 15 to 
19 inches 


precipitation 


cleat anes Clayey, 15 to 
19 inches 


precipitation 


Thin Breaks, 15 
to 19 inches 
precipitation 


Silty, 15 to 19 
inches 
precipitation 


Silty, 15 te 19 
inches 
precipitation 


21 Silty, 15 to 19 
inches 


precipitation 


22 Silty, 15 to 19 
inches 
precipitation 

22 Shallow 

Q2[ ene eeee TT] en eee ee Very Shallow 


O9| saeeeee St] ohewewe Thin Breaks, 20 
to 24 inches 
precipitation 

22 Dense Clay 

22 Shallow to 
Gravel 

23 Subirrigated 

23 None 

23 

Se None 

S None 


Silty, 15 to 19 
inches 
precipitation 


72 


72 


72 


Windbreak 


suitability 


group 


Number 


ow 


w 


None 
None 


Page 


83 
84 


83 
84 


84 


84 


84 


GUIDE TO MAPPING UNITS--Continued 


Dryland Irrigated Windbreak 
capability capability Range site suitability 
unit unit group 
Map 
symbol Soil name Page | Symbol Page| Symbol Page | Name Page | Number Page 
Db Danvers clay loam, 2 to 4 
percent slopes------------- 24 | Ile-l 53 | Ille-7 68 Silty, 15 to 19 72 3 82 
inches 
precipitation 
De Danvers clay loam, 4 to 8 
percent slopes-------~----- 24 Ille-2 54 | None << Silty, 15 to 19 72 3 82 
inches 
precipitation 
Dd Danvers cobbly clay loam, 0 
to 4 percent slopes-------- 24 Ile-2 53 | L[Ile-9 68 Silty, 15 to 19 72 3 82 
inches 
precipitation 
DE Danvers cobbly clay loam, 4 
to 8 percent slopes-------- 24 Ille-2 54 | IVe-9 69 Silty, 15 to 19 72 3 82 
inches 
precipitation 
Deg Danvers cobbly clay loam, 
8 to 15 percent slopes----- 24 1Ve-2 56 | 1Ve-9 69 Silty, 15 to 19 72 3 82 
inches 
precipitation 
Dh Danvers gravelly clay loam, 
0 to 4 percent slopes------ 24 Ile-2 53 | None -- | Silty, 15 to 19 72 3 82 
inches 
precipitation 
Dk Danvers stony clay Loam, 
2 to 4 percent slopes------ 24 VIs-2 60 } None --} Silty, 15 to 19 72 | None ie 
inches 
precipitation 
Dm Danvers-Judith clay loams, 
QO to 2 percent slopes------ 25) 0 ------- ed aera! -- | Silty, 15 to 19 72 
inches 
precipitation 
Danvers part------------ -- lic-2 54] None ee) --------------- ae 3 82 
Judith part------------- -- Ile-2 54| None ce] --------------- me 6 83 
Dn Danvers-Judith clay loams, 
2 to 4 percent slopes------ 25, ------- oie rs --| Silty, 15 to 19 72 
unches 
precipitation 
Danvers part--~---------- -- IIe-1 53] None i cas 3 82 
Judith part-------------+ -- Ile-1 53; None ee ae 6 83 
Do Danvers-Judith clay loams, 
shale substratum, 0 to 4 
percent slopes------------- 25) 0 ------- wo] ------- --| Silty, 15 to 19 72 
inches 
precipitation 
Danvers part------------ oe Ile-1 53] None et ee aa 3 82 
Judith part------------- ae Ile-l 53] None ee | --------------- i 6 83 
Dp Danvers-Judith gravelly clay 
loams, 0 to 2 percent 
slopes--------------------- 25) ------- ee] ------- “= Silty, 1S to 19 72 
1nches 
precipitation 
Danvers part------------ -- Ile-2 53} None --[  ------------- eee 3 82 
Judith part------------- -- Il1Is-3 56| None we) --------------- -- 6 83 
Dr Darret clay loam, 8 to 15 
percent slopes------------- 26 IVe-2 56] None =< Silty, 15 to 19 72 5 83 
inches 
precipitation 


Map 
symbol 


Ds 


Dt 


Dv 
Dw 
Dx 
Dy 


Dz 


Fa 


Fe 


Fd 


FE 


Fh 


Hu 


Soil name 


Darret stony clay loam------- 


Darret-Cheadle complex, 2 to 
& percent slopes-------4-+- 


Darret part------------ 
Cheadle part----------- 
Darret-Cheadle complex, 8 to 
35 percent slopes--------- 


Darret part------------ 
Cheadle part----------- 
Darret-Utica complex-------- 
Dimmick clay---------------- 
Duncom stony loam----------- 
Duncom-Rock outcrop complex- 
Duncom part------------ 
Rock outerop--------+---+ 
Duncom-Skaggs-Rock outcrop 


Duncom part------------ 
Skaggs part------------ 

Rock outcrop----------- 
Fargo-Hegne silty 
Fergus clay loam, 
percent slopes------------ 


Fergus clay loam, 
percent slopes------------ 


Fergus clay loam, 
percent slopes------------ 


Fergus clay loam, 
percent slopes-~----------- 


Fergus silty clay loam, 
shale substratum, 2 to 8 
percent slopes------------ 


Gallatin clay loam-------+=-- 
Gallatin loam--------------- 
Gallatin Loam, clay 
substratum---------------- 
Gallatin soils, 
Gallatin and Raynesford 
loams- -------------------- 
Hughesville-Duncom complex- - 
Hughesville part------- 
Duncom part------------ 


Page 
26 


26 


28 


28 


28 


28 


GUIDE TO MAPPING UNITS--Continued 


Irrigated 
capability 


unit 


Dryland 
capability 
unit 
Symbol Page 
VIs-2 60 
Tlle-2 54 
IVe-6 57 
Vie-4 58 
VIls-2 61 
Vie-6 59 
Viw-1 59 
VIIs-2 61 
VIIs-2 61 
VIITs-1 62 
VIIs-2 61 
VIs-L 60 
VIIIs-1 62 
TVw-1 57 
TI1e-2 54 
Ile-L 53 
IlIe-2 54 
lVe-2 56 
IIle-2 54 
Ilw-1 53 
Ilw-l 53 
IIIw-1 55 
Vw-1 58 
Viw-1 59 
Vie-7 59 
VIIs-2 61 


Symbol 


None 


Ille-7 


IVe-7 


WVe-7 


None 


None 
None 


None 
None 


None 


None 
None 


Page 


68 


69 


Range site 


Name 


Silty, 15 to 19 
inches 
precipitation 


Silty, 15 to 19 
inches 
precipitation 


Silty, 15 to 19 
inches 
precipitation 


Thin Silty 
Subirrigated 
Shallow 

Very Shallow 


Thin Breaks, 20 
to 24 inches 
precipitation 


Subirrigated 


Clayey, 15 to 
19 inches 
precipitation 


Clayey, 15 to 
19 inches 
precipitation 


Clayey, 15 to 
19 inches 
precipitation 


Clayey, 15 to 
19 inches 
precipitation 


Clayey, 15 to 19 
inches 
precipitation 

Subirrigated 

Subirrigated 


Subirrigated 
Wetland 


Subirrigated 


None 
Shallow 


Windbreak 
suitability 


group 


Number 


None 


wn 


None 
None 
None 
None 
None 


None 
None 


Page 


83 
84 


82 


82 


82 


83 


Map 
symbol Soil name 
Ja Judith-Ashuelot gravelly 
loams, 0 to 4 percent 
slopes--------------------- 
Judith part------------- 
Ashuelot part----------- 
Jb Judith clay loam, 0 to 2 
percent slopes------------- 
Je Judith clay loam, 2 to 4 
percent slopes---~---------- 
Jd Judith clay loam, 4 to 8 
percent slopes------------- 
J£ Judith clay loam, low terrace- 
Jh Judith cobbly clay loam, 0 to 
4 percent slopes----------- 
Jk Judith cobbly clay loam, low 
terrace, 0 to 4 percent 
slopes--------------------- 
Ji Judith gravelly clay Loam, 0 
to 2 percent slopes-------- 
Jm Judith gravelly clay loam, 2 
to 4 percent slopes-------- 
Jn Judith gravelly clay loam, 4 
to 8 percent slopes-------- 
Jo Judith gravelly clay loam, low 
terrace, 0 to 4 percent 
slopes--------------------- 
Jp Judith-Danvers gravelly clay 
loams, 0 to 4 percent 
slopes--------------------- 
Judith part------------- 
Danvers part------------ 
Jr Judith and Raynesford stony 


loams, 2 to 8 percent 


GUIDE TO MAPPING UNITS--Continued 


Dryland Irrigated Windbreak 
capability capability Range site suitability 
unit unit group 
Page | Symbol Page | Symbol Page | Name Page | Number Page 
30 
-- | LIIs-3 56 | None -- | Silty, 15 to 19 72) 6 83 
inches 
. precipitation 
-- | VIs-3 60 | None -= | Shallow 7319 84 
30 | IIle-2 54] IIc-3 68 | Silty, 15 to 19 fe 6 83 
inches 
precipitation 
31 | Tle-1 53] Ille-7 68 | Silty, 15 to 19 72 | 6 83 
inches 
precipitation 
31 | Ille-2 54] 1Ve-7 69 | Silty, 15 to 19 72) 6 83 
unches 
precipitation 
31 | IlIs-2 55| Ils-1 67 | Silty, 15 to 19 721 6 83 
inches 
precipitation 
31 | I1Is-3 56] L1le-9 68 | Silty, 15 to 19 7216 83 
inches 
precipitation 
31 | L1Is-3 56] Ille-9 68 | Silty, 15 to 19 721 6 83 
inches 
precipitation 
31] LIIs-3 56] IIs-3 67 |] Silty, 15 to 19 72 1 6 83 
inches 
precipitation 
31 | IlIs-3 56| IIle-9 68 | Silty, 15 to 19 72 | 6 83 
inches 
precipitation 
31} Iile-4 55| Ive-9 69 | Silty, 15 to 19 72:16 83 
inches 
precipitation 
32| IT1s-3 56| IIIe-9 68|Silty, 15 to 19 72 16 83 
inches 
precipitation 
32| ------- wn] sessses --|Silty, 15 to 19 72 
inches 
precipitation 
--| IIIs-3 56] None -- | --------------- -- | 6 83 
-- | Ile-2 53] None -- | --------------- -- 13 82 
32/]VIs-1 60] None --]Silty, 20 to 24 75 | None = 


inches 
precipitation 


Map 
symbol Soil name 
Js Judith and Raynesford stony 


Jt 


Ju 


La 


Le 


Lh 


Lo 


Lr 
Ls 
Ma 
Mb 


Mx 


loams, 8 to 15 percent 


Judith and Savage soils---- 


Judith part----------- 
Savage pert----------- 
Judith-Utica gravelly loams, 
4 to 8 percent slopes---- 


Judith part----------- 
Utica part------------ 
Judith-Utica gravelly loams, 
8 to 15 percent slopes--- 


Judith part----------- 
Utica part------------ 
Lismas-Pierre clays-------- 
Lismas part----------- 
Pierre part----------- 
Lismas-Shale outcrop 
complex------+------------ 
Lismas part----------- 
Shale outcrop--------- 
Little Horn stony loam----- 


Loamy alluvial land-------- 


Loberg stony loam---------- 
Loberg-Sapphire complex---- 
Maginnis cobbly clay loam-- 
Maginnis-Absarokee channery 
clay loams--------------- 
Maginnis part--------- 
Absarokee part-------- 


Maginnis-Alder channery 
clay loams--------------- 
Maginnis part--------- 
Alder part------------ 


Midway clay loam----------- 
Midway-Shale outcrop 


Midway part----------- 
Shale outcrop--------- 


Page 


32 


GUIDE TO MAPPING UNITS--Continued 


Dryland 
capability 
unit 


Irrigated 
capability 
unit 


Range site 


Page 


60 


54 
54 


59 
58 


59 
58 


59 
62 


Symbol Page | Name 


None 


None 


None 


None 
None 


Silty, 20 to 
24 inches 
precipitation 
Silty, 15 to 19 
inches 
precipitation 


Silty, 15 to 19 
inches 
precipitation 


Silty, 15 to 19 
inches 
precipitation 


Silty, 20 to 
24 inches 
precipitation 
Saline 
Subirrigated 
None 
None 
Thin Clayey 


Shallow 

Silty, 14 te 
19 inches 
precipitation 


Shallow 

Silty, 20 to 
24 inches 
precipitation 

Thin Clayey 


Thin Breaks, 15 
to 19 inches 
precipitation 


Page 


75 


72 


73 
75 


73 


74 


Windbreak 
suitability 


Number 


None 


None 
None 


None 


None 
None 


Page 


83 
82 


83 


Map 
symbol 


Pe 


Pd 


Pm 


Pp 


Pr 


Ra 


Rd 


RE 


Ro 
Sa 


Sb 
Se 


Sd 


Soil name 
Pierre clay, 2 to 8 percent 


slopes-------------------- 36 


Pierre clay, 8 to 35 
percent slopes------------ 36 


Promise clay, 0 to 2 percent 
Slopessss+s4>s ce ssce5se-cs 37 


Promise clay, 2 to 8 percent 


slopes-------------------- 37 
Promise clay, 8 to 15 

percent slopes------------ 37 
Promise cobbly clay--------- 37 


Raynesford and Adel loams, 
2 to 4 percent slopes----- 37 


Raynesford part-------- raf 

Adel part-------------- os 
Raynesford and Adel loams, 

4 to 8 percent slopes----- 38 


Raynesford part-------- = 

Adel part-------------- _ 
Raynesford and Adel loams, 

8 to 15 percent slopes---- 38 


Raynesford part-------- ae 
Adel part-------------- Be 
Raynesford and Adel stony 
loams, 4 to 15 percent 


Rhoades-Arvada complex------ 38 
Saline land----------------- 38 


Sapphire so1ls-------------- 39 
Sapphire-Cheadle complex---- 39 
Sapphire part---------- ae 
Cheadle part----------- es 
Savage silty clay, 0 to 2 
percent slopes------------ 39 


Page 


GUIDE TO MAPPING UNITS--Continued 


Page 


84 


84 


84 


84 


84 


83 
82 


83 
82 


Dryland Irrigated Windbreak 
capability capability Range site suitability 
unit unit group 
Symbol Page; Symbol Page { Name Page | Number 
TVe-7 57 | None == Clayey, 15 to 72 7 
19 inches 
precipitation 
VIe-3 58 | None aid Clayey, 15 to 72 |None 
19 inches 
precipitation 
Ile-3 53 | None ee Clayey, 15 to 72 7 
19 inches 
precipitation 
Ille-3 54] 1Ve-8 69 Clayey, 15 to 72 7 
19 inches 
precipitation 
IVe-4 56 | None -- Clayey, 15 to 72 7 
19 anches 
precipitation 
IVe-4 56 | None -- Clayey, 15 to 72 7 
19 inches 
precipitation 
weoeeee -- | ------- -- Silty, 20 to 75 
24 inches 
precipitation 
TIe-1 54| IIIe-6 68 | --------------- ae 6 
IIc-1 54] IIle-6 68] --------------- a 1 
worecen Sr ani Sr ean = Silty, 20 to 75 
24 inches 
precipitation 
-1 54] 1Ve-6 69 | --------- ree -- a 6 
-1 54] 1Ve-6 69 | --------------- on 1 
wore eee Se | eoew eee ai Silty, 20 to 75 
24 inches 
precipitation 
IVe-1 56] IVe-6 60}  ancecececemeses -- 6 
IVe-1 56}; IVe-6 69 | --------------- il 2 
VIis-1 60| None == Silty, 20 to 75 None 
24 inches 
precipitation 
IVs-1 57| None -- Panspots 74 |10 
VIs-4 60] None -- Saline 71 |None 
Subirrigated 
Vie-7 59] None oe None -- jNone 
ViIe-7 59| None -- None ~- iNone 
VIIs-2 61] None -- Shallow 73 |None 
Ile-3 53] I1s-2 671 Clayey, 15 to 72 | 7 
19 inches 


precipitation 


GUIDE TO MAPPING UNITS--Continued 


Dryland Irrigated Windbreak 
capability capability Range site suitability 
unit unit group 
Map 
symbol Soil name Page Symbol Page 
Se Savage silty clay, 2 to 4 


percent slopes------------ 39 TIile-8 68 Clayey, 15 to 72 7 84 
19 inches 
precipitation 
SE Savage silty clay, 4 to 8 
percent slopes------------ 39 Clayey, 15 to 72) 7 84 
19 inches 
precipitation 
Sg Savage silty clay loam, 0 
to 2 percent slopes-------- 40 IIc-2 54 Clayey, 15 to 72) 3 82 
19 inches 
precipitation 
Sh Savage silty clay loam, 2 
to 4 percent slopes------- 40 Tie-1 53 Clayey, 15 to 72)| 3 82 
19 inches 
precipitation 
Sk Savage silty clay loam, 4 
to 8 percent slopes------- 40 IIlTe-2 54 Clayey, 15 to 72) 3 82 
19 inches 
precipitation 
SI Skaggs loam----------------- 40 TVe-5 57| None -- Silty, 20 to Fes 6 83 
24 inches 
precipitation 
Sm Skaggs clay loam, 4 to 8 
percent slopes------------ 40 Ille-1 54| None ts Silty, 20 to 24 6 83 
inches 
precipitation 
Sn Skaggs clay loam, 8 to 15 
percent slopes------------ 40 IVe-5 57] None “+ Silty, 20 to 24 6 83 
inches 
precipitation 
So Skaggs stony clay loam------ 41 [| VIs-1 60) None == Silty, 20 to 24 75 | None -- 
inches 
precipitation 
Sp Skaggs-Cheadle complex------ Aad 
Skages part------------ -- | VIe-1 58| None -- Silty, 20 to 24 None =< 
inches 
precipitation 
Cheadle part----------- -- | VIIs-2 61] None ss Shallow None -- 
Sr Skaggs-Duncom stony clay 
loams--------------------- 4l 
Skaggs part------------ “- VIs-1 60] None -- Silty, 20 to 24 None -- 
inches 
precipitation 
Duncom part------------ -- VIIs-2 61] None -- Shallow None -- 
Ss Skaggs-Raynesford loams, 8 
to 35 percent slopes------ 41 | Vie-1 58] None -- Silty, 20 to 24 None -- 
inches 
precipitation 
st Skaggs~-Duncom-Hughesville 
complex------------------- AL 
Skaggs part------------ -- | Vie-1 58] None -- Silty, 20 to 24 None -- 
inches 
precipitation 
Duncom part------------ -- | VILs-2 61} None -- Shallow 73 | None -- 
Hughesville part------- oe Vie-7 59| None -- None -- | None -- 
Su Slocum loam----------------- 42] Ilw-l 53] None -- Subirrigated 4 83 


Map 
symbol 


Sv 


Sw 


Sx 


Sy 


Ta 


Tb 


Te 


Td 


TE 


Th 


Tk 


Tm 


So1l name 
Spring Creek-Blaine stony 


Spring Creek part------ 
Blaine part------------ 


Straw clay loam, 0 to 2 
percent slopes----------- 


Straw clay loam, 2 to 4 
percent slopes----------- 


Straw clay loam, gravelly 
substratum--------------- 


Terrad clay, 2 to 8 percent 


Terrad silty clay, 0 to 2 
percent slopes----------- 


Teton loam, 2 to 8 percent 


Teton-Cheadle channery 
loams, 4 to 15 percent 


Teton parts --<=-s8"56- 
Cheadle part---------- 
Teton-Cheadle stony loams, 
4 to 15 percent slopes--- 


Teten patt----+s-c-+-= 
Cheadle part---------- 
Teton-Cheadle stony loams, 
15 to 35 percent slopes-- 
Teton part------------ 


Cheadle part---------- 
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GUIDE TO MAPPING UNITS- -Continued 


Dryland Irrigated 
capability capability Range site 
unit unit 
Symbol Page | Symbol Page | Name Page 
VIIs-2 61] None -- | Shallow 73 
Vis-2 60] None -- | Silty, 15 to 72 
19 inches 
precipitation 
Ile-2 54| IIc-3 68 | Silty, 15 to 72 
19 inches 
precipitation 
Ile-1 53} Ille-7 68} Silty, 15 to 72 
19 inches 
precipitation 
IIIs-2 55] IIs-1 67] Silty, 15 to 72 
19 inches 
precipitation 
IIle-3 54) None --| Clayey, 15 to 72 
19 inches 
precipitation 
IVe-4 56] None --| Clayey, 15 to 72 
19 inches 
precipitation 
Ile-3 53} ITs-2 67 | Clayey, 15 to 72 
19 inches 
precipitation 
IIle-1 54| None -- Silty, 20 to 75 
24 inches 
precipitation 
IVe-1 56; None -- Silty, 20 to 75. 
24 inches 
precipitation 
VIs-1 60; None -- Silty, 20 to 75 
24 inches 
precipitation 
eee eeee id ao----- -- Silty, 20 to 75 
24 inches 
precipitation 
Iile-1 54| None od Salata aS 
VIe-5 59| None lt altel =e 
erases --[ -------  -- | Silty, 20 to 75 
24 inches 
precipitation 
VIs-1 60 None teat iat ae 
VIIs-2 61} None wef eee eee eee ---- me 
Vis-1 60} None =s Silty, 20 to 75 
24 inches 
precipitation 
VIIs-2 61{ None -- Shallow 73 


Windbreak 
suitability 
group 
Number Page 
None 2s 
None os. 
bl 82 
1 82 
6 83 
7 84 
) 84 
7 84 
5 83 
5 83 
None -- 
5 83 
9 84 
None -- 
None -- 
None -- 
None -- 


Map 
symbol 


To 


Tp 


Tw 


Ub 


Ug 


Uh 


Wd 


Wt 


Wh 


Wk 


Wn 


Soil name 


Twin Creek loam, 
percent slopes----------- 


Twin Creek loam, 4 to 8 
percent slopes----------- 


Twin Creek loam, 8 to 15 
percent slopes----------- 


Twin Creek clay loam, 0 to 
2 percent slopes--------- 


Utica gravelly loam, 2 to 8 
percent slopes----------- 


Utica gravelly loam, 8 to 
35 percent slopes-------- 

Utica-Judith gravelly 
loams, sandy substratum-- 


Utica part------------ 
Judith part----------- 
Utica-Judith stony loams--- 


Winifred clay loam, 0 to 4 
percent slopes----------- 


Winifred clay loam, 4 to 8 
percent slopes----------- 


Winifred clay loam, 8 to 15 
percent slopes----------- 


Winifred cobbly clay loam, 
2 to 8 percent slopes---- 


Winifred cobbly clay loam, 
8 to 15 percent siopes--- 


Winifred-Judith clay loams- 


Winifred-Rhoades clay 


Winifred part--------- 
Rhoades part---------- 
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GUIDE TO MAPPING UNITS--Continued 


Dryland Irrigated Windbreak 
capability capability Range site suitability 
unit unit group 
Symbol Page Symbol Page Name Page Number Page 
Ile-1 53 Ille-7 68 Silty, 15 to 72 1 82 

19 inches 
precipitation 
Ille-2 54 IVe-7 69 Silty, 15 to 72 1 82 
19 inches 
precipitation 
Ve-5 57 None ma Silty, 15 to 72 2 82 
19 inches 
precipitation 
Ilc-2 54 Ile-3 68 Silty, 15 to 72 1 82 
19 inches 
precipitation 
We-6 57 None ae Silty, 15 to 72 9 84 
19 inches 
precipitation 
Vie-6 59 None = Thin Silty 73 None me 
Sees ae wae nee ose Silty, 15 to 72 
19 inches 
precipitation 
WVe-6 57 None piel ae = 9 84 
IVe-6 57 None a =< 6 83 
VIis-2 60 None -- Silty, 15 to 72 
19 inches 
precipitation 
Viw-1 59 None => Subirrigated 7h 4 83 
IlIe-1 23 None == Clayey, 15 to 72 3 82 
19 inches 
precipitation 
IIle-2 54 None a Clayey, 15 to 72 3 82 
19 inches 
precipitation 
IVe-2 56 None es Clayey, 15 to 72 3 82 
19 inches 
precipitation 
Ille-2 54 None = Clayey, 15 to 72 3 82 
19 inches 
precipitation 
IVe-2 56 None aa Clayey, 15 to 72 3 82 
19 inches 
precipitation 
IVe-2 56 None aka Clayey, 15 to 72 3 82 
19 inches 
precipitation 
were cee == weer e-e - Clayey, 15 to 72 
19 inches 
precipitation 
IIle-2 54 None co | --------------- a2 3 82 
IlIs-1 55 None ee | Yecceeecte stone = 10 84 


Ws 


Wt 


Soil name 


Winifred-Utica clay loams--- 
Winifred part---------- 
Utica part------------- 

Woodhurst stony loam-------- 


Woodhurst-Alder stony 


Woodhurst-Loberg complex---- 
Woodhurst part--------- 


Loberg part------------ 
Woodhurst-Spring Creek 

stony complex--------=+--- 

Woodhurst part--------- 


Spring Creek part------ 
Woodhurst-Teton-Cheadle 


Woodhurst part--------- 
Teton part------------- 
Cheadle part----------- 
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GUIDE TO MAPPING UNITS--Continued 


Dryland Irrigated Windbreak 
capability capability Range site suitability 
unit unit group 
Page | Symbol Page | Name Page | Number Page 
ae | SSeaeas ae Thin Clayey v3 
58 | None saat lta ladn os os litoded etait -- | None ac 
59 | None -- | -------------- -- {None oo 
60 | None -- Silty, 20 to 75 | None ae 
24 inches 
precipitation 
60 | None -- Silty, 20 to 75 | None as 
24 inches 
precipitation 
60 | None -- Silty, 20 to 75 {| None acai 
24 inches 
precipitation 
59 | None alta None -- | None ae 
60 } None = Silty, 20 to 75 | None a 
24 inches 
precipitation 
61 | None aad Shallow 73 | None as 
77 | ------- ae Silty, 20 to 75 
24 anches 
precipitation 
60 | None en -- | None is 
60 | None we fo --------------- -- | None ee 
61 | None rs -- | None -- 


US GOVERNMENT PRINTING OFFICE 1966 0--776-450 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


NAME 


Absarokee clay loam, 2 to 8 percent slopes 

Absarokee clay loam, 8 to 15 percent slopes 

Absarokee silty clay, 2 to 8 percent slopes 
Absarokee—Cheadle channery loams, 2 to 8 percent slopes 


Absarokee—Cheadle channery loams, 8 to 15 percent slopes, eroded 


Absarokee—Cheadle stony loams 


Absarokee—Maginnis channery clay loams, 2 to 8 percent slopes 


Adel loam, 2 to 8 percent slopes 

Adel loam, 8 to 18 percent slopes 

Adel silt loam, terrace 

Alder clay loam, 2 to 8 percent slopes 

Alder clay loam, 8 to 15 percent slopes 

Alder stony clay loam, 8 to 15 percent slopes 
Alder—Maginnis channery clay loams, 2 to 8 percent slopes 
Alder—Maginnis complex, 8 to 35 percent slopes 
Arvada—Beckton cobbly clay loams 
Arvada—Beckton complex, saline 
Arvada—Laurel complex 

Arvada—Terrad clays 

Ashuelot gravelly loam 


Bainville loam 

Beckton loam 

Beckton—Arvada clay loams 
Bedkton—Danvers clay loams 
Beckton—Savage complex 
Blaine—Spring Creek loams, 2 to 8 percent slopes 
Blaine—Spring Creek stony loams 
Blythe loam, 2 to 4 percent slopes 
Blythe loam, 4 to 8 percent slopes 
Bowdoin silty clay, low clay variant 
Bridger loam, 2 to 4 percent slopes 
Bridger loam, 4 to 15 percent slopes 
Bridger stony loam 


Castle clay, 4 to 15 percent slopes 

Castle clay, 15 to 35 percent slopes 

Castle complex 

Chama clay loam, 4 to 8 percent slopes 
Chama—Midway clay loams, 4 to 8 percent slopes 
Chama—Midway clay loams, 8 to 15 percent slopes 
Cheadle—Big Timber—Rock outcrop complex 
Cheadle channery loam, 2 to 8 percent slopes 
Cheadle channery loam, 8 to 15 percent slopes 
Cheadle loam, 2 to 8 percent slopes 

Cheadle loam, 8 to 15 percent slopes 

Cheadle stony loam 

Cheadle—Rock outcrop complex 
Cheadle—Duncom—Rock outcrop complex 

Clayey alluvial land 

Cobbly alluvial land 

Colvin—Lamoure clay loams 

Cowood stony loam 

Cowoed—Rock outcrop complex 


Danvers clay loam, 0 to 2 percent slopes 
Danvers clay loam, 2 to 4 percent slopes 
Danvers clay loam, 4 to 8 percent slopes 
Danvers cobbly clay loam, 0 to 4 percent slopes 
Danvers cabbly clay loam, 4 to 8 percent slopes 
Danvers cobbly clay loam, 8 to 15 percent slopes 
Danvers gravelly clay loam, 0 to 4 percent slopes 
Danvers stony clay loam, 2 to 4 percent slopes 


JUDITH BASIN AREA, MONTANA 


SOIL LEGEND 


NAME 


Danvers—Judith clay loams, 0 to 2 percent slopes 
Danvers—Judith clay loams, 2 to 4 percent slopes 


Danvers—Judith clay loams, shale substratum, 0 to 4 percent slopes 


Danvers—Judith gravelly clay loams, 0 to 2 percent slopes 
Darret clay loam, 8 to 15 percent slopes 

Darret stony clay loam 

Darret—Cheadle complex, 2 to 8 percent slopes 
Darret—Cheadle complex, 8 to 35 percent slopes 
Darret—Utica complex 

Dimmick clay 

Duncom stony loam 

Duncom—Rock outcrop complex 

Duncom—Skaggs—Rock outcrop complex 


Fargo—Hegne silty clays 

Fergus clay loam, 0 to 2 percent slopes 
Fergus clay loam, 2 to 4 percent slopes 
Fergus clay loam, 4 to 8 percent slopes 
Fergus clay loam, 8 to 15 percent sloes 


Fergus silty clay loam, shale substratum, 2 to 8 percent slopes 


Gallatin clay loam 

Gallatin loam 

Gallatin loam, clay substratum 
Gallatin soils, wet 

Gallatin and Raynesford loams 


Hughesville— Duncom complex 


Judith—Ashuelot gravelly loams, 0 to 4 percent slopes 
Judith clay loam, 0 to 2percent slopes 

Judith clay loam, 2 to 4 percent slopes 

Judith clay loam, 4 to 8 percent slopes 

Judith clay loam, low terrace 

Judith cobbly clay loam, 0 to 4 percent slopes 

Judith cobbly clay loam, low terrace, 0 to 4 percent slopes 
Judith gravelly clay loam, 0 to 2percent slopes 

Judith gravelly clay loam, 2 to 4 percent slopes 

Judith gravelly clay loam, 4 to 8 percent slopes 

Judith gravelly clay loam, low terrace, 0 to 4 percent slopes 
Judi: —Danvers gravelly clay loams, 0 to 4 percent slopes 
Judit and Raynesford stony loams, 2to 8 percent slopes 
Judith and Raynesford stony loams, 8 to 15 percent slopes 
Judith and Savage soils | 

Juditn—Utica gravelly loams, 4 to 8 percent slopes 
Judith-—Utica gravelly loams, 8 to 15 percent slopes 


Lismas—Pierre clays 
Lismas—Shale outcrop complex 
Little Horn stony loam 

Loamy alluvial land 

Leberg stony loam | 
Loberg—Sapphire complex 


Maginnis cobbly clay loam 
Maginnis—Atsarokee channery clay loams 
Maginnis—Alder channery clay loams 
Midway clay loam = 

Midwoy—Shale outcrop complex 


Pierre clay, 2 to 8 percent slopes 

Pierre clay, 8 to 35 percent slopes 

Promise clay, 0 to 2percent slopes 

Promise clay, 2 to 8 percent slopes 

Promise clay, 8 to 15 petcent slopes 
‘ 


MONTANA AGRICULTURAL EXPERIMENT STATION 


NAME 


Promise cobbly clay 


Raynesford and Adel loams, 2 to 4 percent slopes 
Raynesford and Adel loams, 4 to 8 percent slopes 
Raynesford and Adel loams, 8 to 15 percent slopes 
Raynesford and Adel stony loams, 4 to 15 percent slopes 
Rhoades—Arvada complex 


Saline land 

Sapphire soils 

Sapphire—Cheadle complex 

Savage silty clay, 0 to 2 percent slopes 
Savage silty clay, 2 to 4 percent slopes 
Savage silty clay, 4 to 8 percent slopes 
Savage silty clay loam, 0 to 2 percent slopes 
Savage silty clay loam, 2 to 4 percent slopes 
Savage silty clay loam, 4 to 8 percent slopes 
Skaggs loam 

Skaggs clay loam, 4 to 8 percent slopes 
Skaggs clay loam, 8 to 15 percent slopes 
Skaggs stony clay loam 

Skaggs—Cheadle complex 

Skaggs—Duncom stony clay loams 
Skaggs—Raynesford loams, 8 to 35 percent slopes 
Skaggs—Duncom—Hughesville complex 
Slocum loam 

Spring Creek—Blaine stony loams 

Straw clay loam, 0 to 2 percent slopes 

Straw clay loam, 2 to 4 percent slopes 

Straw clay loam, gravelly substratum 


Terrad clay, 2 to 8 percent slopes 

Terrad clay, 8 to 35 percent slopes 

Terrad silty clay, 0 to 2 percent slopes 

Teton loam, 2 to 8 percent slopes 

Teton loam, 8 to 15 percent slopes 

Teton—Adel stony loams 

Teton—Cheadle channery loams, 4 to 15 percent slopes 
Teton—Cheadle stony loams, 4 to 15 percent slopes 
Teton—Cheadle stony loams, 15 to 35 percent slopes 
Twin Creek loam, 2 to 4 percent slopes 

Twin Creek loam, 4 to 8 percent slopes 

Twin Creek loam, 8 to 15 percent slopes 

Twin Creek clay loam, 0 to 2 percent slopes 


Utica gravelly loam, 2 to 8 percent slopes 
Utica gravelly loam, 8 to 35 percent slopes 
Utica—Judith gravelly loams, sandy substratum 
Utica—Judith stony loams 


Wet land 

Winifred clay loam, 0 to 4 percent slopes 
Winifred clay loam, 4 to 8 percent slopes 
Winifred clay loam, 8 to 15 percent slopes 
Winifred cobbly clay loam, 2 to 8 percent slopes 
Winifred cobbly clay loam, 8 to 15 percent slopes 
Winifred—Judith clay loams 

Winifred—Rhoades clay loams 

Winifred—Utica clay loams 

Woodhurst stony loam 

Woodhurst—Alder stony complex 
Woodhurst—Loberg complex 

Woodhurst—Spring Creek stony complex 
Woodhurst—Teton—Cheadle soils 


Soil map constructed 1964 by Cartographic Division, 
Soil Conservation Service, USDA, from 1957 aerial 
photographs. Controlled mosaic based on Montana 
plane coordinate system, central zone, Lambert 
conformal conic projection. 1927 North American 
datum. 
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